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THE ETIOLOGY OF TYPHOID FEVER AND 
ITS PBEVBNTION. 



Delivered m Peb. SOIh, 130t. 

Mb. Prbsidhnt and Gentlbmen,— WTien the Council of 
the College paid me the uunsual compliment of reqnesting 
me to deliver the Milioj Lectures thin yera I felt thai 
although my time waa more tliaa fully occupied I could 
not refuse the honoor so giacioasly oSered me and I there- 
fore acoepted the duty without hesitation. Had I, however, 
known that I should have to go through a serious iUneaa 
towards the end of last year — an illnesa from which I have 
not yet fully recovered — I should certainly have shrank from 
the ordeal. I have choaen the aubject of typhoid fever 
parti; becauae it has not been treated before in these lectures 
(although Dr. F, Horton-Smith delivered his Ooulstonian 
Lectures on the Typhoid Bacillus in 1690), and partly 
beoanse I have had an unusual experience of that disease 
from many points of view. I studied it under William 
Jenner — of whose part in elucidating it I shall liave something: 
to Bay farther on— 35 years ago. Soon after that I worted 
through a severe outbreak of it while prosecuting my post- 
graduate studies as Badcliffe Travelling Fellow of the Uni- 
veraity of Oxford at Lyous- — an epidemic which filled all the 
mediial waids and balf-illled all the surgical wards in the 
hoapitals of that city with cases of typhoid fever of every 
variety. Since Chen much of my time has been occupied 
In investigating both large and small outbreaks of the 
disease, in studying the conditious under which it sprsada 
and the means of preventing it, whether in the form 
of widespread outbreaks or of cases in households. 
During these investigations I have, of course, been 
ezDOaed to the infection of the disease ou very 
numerous oocasions, of which I may especially allude to one 
where I traced a severe outbreak in a small country towc u> 
the contaminated water of the well at the hot-el in which I 
was staying. I attribate my immunity during all these 



. . js eiposoreg to the fact that I well remember suSer- 
iag when a boy from what was called "brain fever." Tha 
firat medical paper I wrote was entitled -'On tlie Alleged 
SpontaneoDs Origin of the Poison of Enteric Fever." It was 
read before the Epidemiological Societj of London in March, 
1870, and will be alluded to at length fnrthEr on. 

I have aged the name ■' typhoid " in the title of these 
lectures in preference U> ' ' enteric " fever, as it is the oldest 
name now m use — Oie name which Jenner nsed and of which 
Lonis says, "it is almost free from objection," and also a 
better name than " enteric, " as it expresses the fact that it 
is a disease which resembles typhus fever — a fact which 
cannot be gaiiieiud, as it was confused with it by moat 
physicians up to near the middle of the last century. 
"Typhoid" is also a better name than "enteric" for a 
general disease, tor we do not call other fevere by names 
merely denoting the organs in which their most specific 
lesions occor. As Dr. Charles Murohison says : " It would not 
be desirable to have any name derived from the abdominal 
lesion, lending, as this wonld do, to revive in the minds of 
many the exploded doctrines of Broassais" — viz., that the 
fever was caused by the intestinal indammatioD, I loay 
also add Chat the name of the organism now identiGed with 
the disease is ■ • bacillas typhosns " and not bacillos entericus 
or entericidis. 

The historical part of the subject has been so fully treated 
by Dr. Murchison, who has given us a summary of the 
history of typhoid fever from the time of Hippocrates 
onwards, that it is quite unnecessary for me to go lnt« the 
early part of it in any detaii I thiiik it desirable, however, 
that I should go at some length into the question of the 
knowledge of tbis|disease at the beginning of the last century, 
and of the development of snch knowledge since, by giving 
an accouut in some detail, and as far as possible in the 
words of the authors themselves, of the most important works 
OB the subject since the early part of the last centniy — works 
which have really advanced our knowledge, written by great 
masters, the medical gianla of their day. 

In the first place I wish to introdace to your notioa a 
hitherto unknown aothor, a copy of whose work 1 have found 
in the library of the Royal Medical and Chirurgical Society. 
I refer to him as an unknown aathor because his work is not 
referred to by Dr. Murchison, altboogb he cites a great 
number of authors both on typhus and typhoid fever, nor, 
so far as I can find, is it referred to by any other writer. 
There is no copy of this work in the library of our College 
or in that of the Medical Society of London, or even 
in that of the British Museimi. The copy that I found 
in the library of the Royal Medical and Chirurgical Society 
baa been there for many years, but has been read by no one, 
as its leaves had cot been separated when I found it. It 
is written in Latin and is entitled, "Specimen Practicnm 
de Remediis Elhcaclssimia in Morbis Contagiosis ac Pestilen- 
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tialiboB adnesa Commentatione de Contogiia et Febribos 
Typhodeis. " It was written by Christopher Mayr, Doctor of 
M^cine, "olim Varioram NoBocomioram Medico Seonn- 
dario, oc Quondam 8.8. Caes. Beg. Apost. Haj. Statna 
Militaria Medico Scpremo, et Magai Nosocomii Militaris 
Vindoboaensis Medioo Primario. Collegii Medici Vindobo- 
nensis Sodali," aad was published in Vienna in the year 
1806. In this treatise fevers are divided into eight cities 
or genera (see Table I.). 

Table L 

Contpeciiia FebHiiin.—Febref Priadpee ffimKiilorei tea Cardiaala 



BynochuB 



I^^Ufi 



n Malignui, seu Fehria contiau 



Quinque spedes Typiion 



Pebres epidemicas ]at«ri 
Uorblll!. 



VII, 

Febrea Bporadics*tt BingulftreB. 

FebrLs laotea. 

FebriB pueriierslli. 

VIII. 

Pebris lenta, hectics, 

Pbtb;alB piibnoDallB. 

The five Hpeciea of typlius nnder Genns II. 
Table II. , as foUows :— 

TiHLE II. 
Qainqjie Speoiet TyphoTUm. 

Prlmo. Typhat i>tT^t^ pcetiUm amlasioeut lea Peitis 

BBCundo. Ti/pliat 

peitUtm. TOCBtur elti 

laoioia, epidemica flava americaittt. 

Tertio. Tj/phat venu turn eoaUwioiai pwlrfdo-bUfoiut >cu bUftuo- 
piUridtu, aau tibriB putrida tangimea aeupirfrtda wfturroJii. 

Quiuto. TypUm vcrai aerimiat tm pUuitoiiu non contagioiat, eea 
tBbrifi nervoifl, sen (obris lenta nertoaa noglorum, vel tebrCs putrid* 
pltuitouB pttultascrl et piitreioeiite ortus, jarile decumni. 

Quinto. Tt/plmiSpm-iiitieaJliitiHu*, 



By this most interesliug classiScatioa of fevers we Eire able 
to understand exactly the view taken of them, at the be- 
ginnmg of the last century, and from tLe accurate descrip- 
tionB given of some of them in Mayr'a book we are able also 
to understand how much was known about them and how 
far they were distinguished one from another. Each of these 
eight divisions is considered bj Uayr to be a genus and each 
of the Bub-diviaions a species — that is to say, a distinct 
disease and not a mere variety. This is clearly shown by the 
Bob-divisiona of Genus V. — vin,, amail-poi, measles, and 
scarlet fever— which are obviously distinct diseases. I may 
at once draw attention to the remarkable fact that he 
includes pulmonary phthisis among fevers as the only species 
of Genus VIII., entitled "Febris lenta, bectioa." He does 
not, however, tell us whether he considers phthisis a con- 
tagiffua fever or not, but he probably did. as throughout the 
Bonthem parts of Europe it has always been considered a 
coatogioua disease. His first genus is continued fever, of 
which he considers that there are two species. His second 
is typbas, of which he describes Bve species, which he styles 
■' diversae species," as follows : — 

" Primo. T^pkjii verui peitUent contagioim aeti Peitit 
orientalii." By this he no doubt meant true contagions 
typhus fever, with which the oriental pla^e was associated 
and confused up to that time and later still, for he says 
further on in his treatise that to the genus called typhas 
belong "the fever of hospitals, prisonn, camps, ships, and 
many others, as also especially tie tree Featis orientalis." 
He therefore recognised that his first species of typhus was 
the fever of prisons and other crowded places. 

" Secnndo. T^hm vena gangr/xemma, eoniagiAisut, 
ictBTodes, pnUlem, vocatur etiam Pettis ocoidentalU. sen 
FebHt pettilent, eoniagiaM, epidfmiea ffaita amerieama. " Or 
true contagious yellow fever, 

" Tertio. Tj/pkui vena non-eojtiaaietiu pstrido-bilierai 
sen hiUoso-pKtndiu, seu FebrU patrida tangifitiea Stollii, 
seu putrida tabnrralii Stollii qoalem sordes patrldae 
e systemate gastrico in sangainem attractae generare 
Bolent. In pidrida ionguinea vero vitium in syatemate 
Banguineo primario natnra ; a colluvie bills putridae in 
sangmne sen secnndis viis abundantis nata, vel e:! 
primis viis in secundas delata ; vo<!ataT quoqne Typkiis 
mitior, lentios decurrens, non contagioans. vel Febris putrida 
ncn oontagiosa." A. perfectly clear and unmistakeable 
definition of one of the varieties of typhoid fever, of which 
he further says, so that there cannot be the slightest doubt 
about Che matter: "Haec Species Typhi potlssimnm onm 
inflammatoria febre aut topicis affectionibua complicata esse 
solet, cam ant sine exanUiematibus ; inde Feripaeumoniae 
malignaa, Uepatitides, Dysenteriae et Mesenteritides |^vis- 
Blmae etc. observantui." 

"Quarto. T^Mis vera) nenmsju lev f/itJiitofis rum 
eontagiosui, seu febris nervosa, sen febris lenta nervosa 



aDglorom, vel febris pntrida pituitosa StoUii, a pitalta 
acri et putresceote ortus, tarde deciiirens." Ano^ier 
weU-known variety of typhoid fever of which he remarks : 
"Haec Species Typhi OQin inaammataria et biliosa febre 
ac topicis affectiambnE, cam ant sine eiantliematibas per- 
mixta, et complicata esse GoleC." And further adds the 
following shrewd observation nhioh anyone who has had 
anything to do with the treating of cases of typhoid fever will 
agree with : " In oullo morbomm genere tanta opus est 
patientia, exapectatione cimotationeqne ad bene et felioiter 
medendun : est enim difflcilis hujaa morbi Diagnosis et 
Therapia." Typhoid fever is described as "nervous feier " by 
Gilahnst, Huion, and Manningham ; as "nerven fieber" by 
German writers; "flSvre narveuse" by the French; and 
"low fever" or " brain fever " by many English writers. 

"Quinto. l)/plMi ^/KTi«s feu Jictitiiu." Apparently 
equivalent to the eiahaTTO* gattriqae of French authors , He 
says that it is often contused, as might he expected, with the 
typhm verm of the third or faorth species — Le., with typhoid 

These five species -of "typhas" Mayr considered to ba 
di.-htmct diseases, hut his third, fourth, and probably Gftb, 
■were evidently our typhoid fever, in which he thus 
recognised either two or three diseases ; and who shall say 
even now that he was wrung 7 It would not be in the least 
degree surprising if it were definitely proved that under the 
terra "typhoid fever'' we now iaclnde at any rate two quite 
distinct diseases. Mayr, therefore, clearly distinguished 
between typhus and typhoid fevers. He put them down aa 
separate diseases belonging to the same genus, typhus being 
a contagious fever, and typhoid, including the third, fonrth, 
and fifth species of Che geuus, being noa-contagions. It 
becomes now exceedingly interenting to ascertain what further 
diflerences he points out between the two diseases. He 
says under the heading, " Diagnaiit Frimae et tertim Spedn 
Typhi": "The symptoms of the first and third species of 
l;pbns (that is to say. of typhus fever and typhoid fever) 
are in common and very similar except that in the first 
species of typbos more bad symptoms appeac in the sick 
than in the Uilrd species of typhus, and that in the first 
species of typhus bubones, anthraces, vibices, are more 
often observed than in the third species of typhus, and that 
the first and second species of typhus (i.e.. typhus and 
yellow fever) often pros&ate even the most healUiy men by 
contagion contracted, which does not happen in the third 
non-contagious species, but (in which) the prodroraata 
precede a long time before the disease breaks out ; and 
that in the first and second species of typhus on account of 
their contagious nature the mortality is far greater than in 
the third and fourth non-contagious species of typhus." 
Under the beading, •' Catua harum febrivm," Mayr says; 
' ' Besides contagion, which affects different people in various 
ways, there is also a peBtilential contagions yoiten which ii 



trajufeired and communicated to others in the firit tpaoUt of 
typhui from the Infection of ono suffering in a similar way ; 
as in the typhus of the first species, so also in the nan- 
eontagioui typhiu of the third species it supplies the cause, it 
deprives of ali the force of life, it depraves the homoars, it 
relaxes tbe ByBtem." He then gives a number of predisposing 
caaees. among which are warm and moist air, ths close 
atmosphere of ships, hospitals, vaults, camps, crowded cities, 
ba. Air contaminated with the effluvia of pools, of animals, 
and vegetables, especially of putrid things, JiC, It will be 
noticed that he mentions overcrowding Sret and that be no 
doabt refers to as the cause of true typhua fever. He 
then goes on to putrid substances, but it is too much 
to conclude from this that be therefore understood that 
these were the causes of the third, fourth, and fifth species 
of bis genus of typhus — that is to say, of typhoid fever. 
Further on in his book be refers again to contagion 
at some length in a chapter entitled Sp CentagiU, towards 
the end of which chapter he says: "It is. moreover, 
to be noted that certainly not all the typhode con- 
tagions are of so volatile a nature that tbey are always 
and absolutely spread abroad and volatilised in the 
atmosphere, and therefore (other things being equal) can 
act only in true epidemic fashion, but that many of tliem, 
and some of the most vimlent and malignant, as long at 
least as a strong degree of heat does not act upon them, show 
a sufBciently l^ed character and remain Gxed for a longer or 
shoriier time upon various other bodies which catch them — 
viz., upon different goods, especially those of wool and 
cotton, of silk, of leather, feaUiers, Sax, or the hairy skins 
of animals, clothing, paper, wood, beds, walls, and buildings, 
and often after many months they break out from these 
hiding-places still in full force, they infect tbe atmosphere, 
and propagate disease and death far and wide. " 

I must now direct your attention to another remarkable 
treatise, the work of J. Val de Hildenbrand, Professor of 
Practical Medicine at the University of Vienna, which was 
pablished there in 1610, and a translation of which was pnb- 
Uahed in Paris in 1611. In this treatise the author maintains 
that the word "typhus" has been improperly employed to 
designate a genus of disease, and that it ought to be used as 
tlie name of a particular tpeaiei. He says that the true 
^hus has often been mistaken for another fever, just as 
certain other fevers have been mistaken for typhus. "But," 
he says, ' ' in order to avoid all further dispute about the name 
of a disease of which the primitive meaning has been lost by 
am abuse of language, I declare that I treat in this work of 
the true oontagieiii tT/pitm alone, which develops in the 
human body its special poison by means of which it after- 
wards spreads, which is everywhere and always perfectly like 
itself, and of the same essentia) nature, because it proceeds 
from a poison nd geTurU and always the same, which disease 
in fine ought atone to bear the name of typhus because it 



possesses tbe special characters expressed, bj that word. 
Contagious typhus ia an essentia! fever the coarse of which 
displaya a constant nniforiait?. It is a fever of a tpecial 
ipeeiet — as sniall-pox, for example. It is contagious beoauGe 
bj meana of a special substance whioh develops during the 
disease it is transmitted and communicated to those who are 
predisposed to it. By reason of an eruption which ia peculiar 
to it it belongs lo the family of the exanthematic fevers, 
among which the contagions fevers ordinarily find their 
place. It has a coarse determined In measured periods and 
also different characters in its different periods, but with a 
constant symptom throughout the whole course of the disease, 
which is stupor with delirium or ' tjphomania. ' " And he 
goes on to distinguish it from the fevers known by the names 
of malignant, nervous, asthenic, putrid, and bilious — in fast, 
from tbe fever which we now know under the denomination 
of typhoid. He then describes the varieties of contagions 
typhus under the names of pestilential or oriental typhui 
(the plague), perhaps also occidental typhus (the yellow 
[ever of America) and ordinary typhus. OF the latter be 
says that it is peculiar to Europe and we must include ondei' 
it, hnt only im io many varietiei, the typhos of hospitals and 
lazarettes, of prisons, of camps, of vessels, and of besieged 
cities, showing clearly tbat by it he means what we under- 
stand as typhus fever and that he was quite aware of the 
circumstances under whioh it fiourishes. In Section VI. of 
bis work he discusses the causes and modes of development 
of the disease. He says that it is always produced by 
contagion and that one attack of it almost always 
destroys for a certain time, but rarely for the whole oE 
life, the susceptibility to the disease. He says that 
the contagion is spread by means of clothes, woollen 
stu&s, fnra, linen, dirty bedclothes, and even by beds 
of straw or of hay on which typhus patients have lain. 
He disputes the view that the air of marshes has anything 
to do with the disease, pointing out that it produces fevers of 
the intermittent type. For him overcrowding fs tbe cause 
of tophus fever, althoogh be gives all credit to previous 
observers in the following sentence: "Army doctors by 
exact researches have been the first to show us under what 
circumstances and how tbe air can become the cause of 
typhus. R. Minderer. D. Monro, J. Pringle, and others have 
specially pointed out the dangers which air produces when 
it is overcharged with human exhalations. There it in truth 
the leurcr iif the cmttajiima jitatteT and of the contagion of 
tj/phfu. It is equally recognised and too much confirmed 
by terrible examples that de exhalations of healthy men 
crowded and pressed together in too small a space have also 
the most harmful induence upon health. In prisons, houses 
of correction, small rooms of vessels, and in all the establish- 
ments where many men otherwise healthy live together in 
too great a number the air offers the same danger." He 
bIbo Insists that the disease may be avoided by preventing 




M MKB M it is MOTiDCed of ti 
I this objoot, dumtd take c 
Biriiicli aie tbe meet aalntaiy and the 
btAifl ttii* Old. Socb 14 ocrtainly Uie 
: tfaef ntch over tbe ^ck with so 
«a^ KiUcitDda, tbej ^ to bo much expense for fcod, 
MKli^Baa, and c(»iimoditiee of aO kinds, and wby dioald 
l^tf Bog^act to pay attentitni to that iriucb Is tba moat 
■■MHH7 to the Eick. to the pmily al tbrfi air as tbe in- 
■JM-j-— hi- element of life, and cf whidi tiie had qnaliliea 
aie as oftm dangerous ! " The next aentencee are so nemaifc- 
able and so moch in advaiice of the time that I am sore I 
shall be pardoned for qaotiag them also : ' ' What is there 
beneficial lo snfleriiig hamaEilty when in a hospltAt and in a 
militai7 laxarette a cdnsiderable Doiober of sick persons are 
found crowded togetJier and ioteclcd one after the other bj 
tbe fonl air I Would it Dot be more soitable to plaoe these 
^ck pencms in haitis or in atdcs in the open air than to 
crowd tbem in rooms I One wonld avoid in that wa; maay 
dangers and misfortnnes. One is even sometimes prodigal in 
providing warmth for sick persons. Wh; should one not be 
m in ensoring pure and sufficient air T Air is more nseful 
tlian warmth. Want of w&nntb can sometimes be replaced 
bj diet or medicines ; want of air can never be replaced, 
either by the best diet or by the most expensive remedies. 
Civil and military aatborities ought never to lose sight of 
this important truth. It is the duty of all those who are 
called upon to work for the good of humanity to have their 
minds imbued with this idea in order to attain the desired 
objeot." It is thus quite evident that this aothor in the 
early years of the nineteenth century had a perfectly clear 
idea of what typhus fever was, of its causes, and of tb? way 
to prevent it. He 8ays in tbe tnof^t positive manner that it la 
a distinct disease from tbe other cootinned fevers which we 
now know as varieties of typhoid. 

The most important early work on (jphoid fever, however, 
ie that of M. Louizi. the Srst edition of which appeared in 
1829 under the title of "Itesearches on tbe Diseases Known 
under the Names of Oastro-enteritis, Patrid, Adynamic, 
Ataxic, or Typhoid Fever," kc. It was dedicated to 
H. Chomel, Professor of Clinical Medicine at the Paris 
School. In this first edition M. Louis describes, with the 
hand of a master, typhoid fever in the minutest manner. He 
, maintains that the ulceration of the Peyer's patches is its 
characteristic lesion and he says : " Except Ihe alteration of 
tkf eUiptiti paCohei all the lesions of the mncous membrane 
of tbe tmol^er intestine observed in cases of tbe typhoid 



aflaction existed in persons who had suMumbed to veiiy 
different acute diseases. " And again : ' ' The elliptic patches 
of the small intestine having only Ehown alterations in the 
subjects dying from the disease which is the principal 
object of these researches, this alteration having been 
constant, ordinarily very severe, always developed accord- 
ing to the same law, whether death has arrived after eight 
(lays of tile disease or after a mnch more considerable length 
of time ; and in some oases, so to speak, the only lesion ; it 
mast not only be coDsidered as special to typhoid affections, 
bat as forming their anatomical character just as tubercles 
form that of phthisis, whatever has been the cause which has 
excited their development." He also, even in this first edition, 
•leBoribeBthe "taehetr(»ctlentUutairei"(S.'B. — HecallsUiem 
thns, by other writers they are generally known as "tacJlM 
■rotie* "), their distribution and successive crcps. With 
regard to the causes he says ; "While the causes of enteritis 
are often evident, those of the l^phoid affection are 
onltnown." And again ; "The most profound obscurity then 
reigns over the causes of the affection we are considering " 
The second edition of tbe work was published in 1841 and 
was also dedicated to M. Chomel.' In the preface to this 
edition he refers to the confusion which previously eiisted 
as to the continued fevers and says triumphantly: "Mow 
that the confusion has ceasied it is recoguised that the fevers 
of Pinel, apart from the plague, only form one and the same 
disease, of which the anatomical cluuracter consists not in an 
inflammation of the stomach and intestine but in a profound 
and special lesion of the elliptic patches of the small 
intestine. Those who up to this time had defended with tbe 
greatest energy the doctrine of the fevers have abandoned 
their point of view and have reci:^niaed for the most part, 
as M. Chomel has done, the esactituda of the facts which I 
have observed and that of the conclusioDs which I have 
deduced from them,' This change of opinion has taken 
place not only in France but everywhere where observant 
medical men have followed the movements of science ; 
and among foreigners the American medical men have been 
the first to recognise the correctness of raj researches," 
He then quotes a number of American medical men ' ' who, 
having studied for the most part the typhoid affection at 
Paris, have afterwards many times observed it in their own 
country with the symptoms and anatomical characters which 
I have described." In this second edition the chief addi- 
tions that he makes are as follows. In the 5rst edition he had 
stated that the ■' iaeluis roat-s " were found in other diseases. 
In this one he says ; " Since the publication of this work I 
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have in vain Bearched tor the spots in question on a number 
of patients attacked with other acate aSectionB than typhoid 
fever ; and I presume that being lass familiaii^ed with the 
typhoid spots 10 years ago than I am now I most have con- 
fused small papalie with the emption in question, which 
explains the apparent contradiction which I have just 
pointed oat." This is tJie confession of a great and trathful 
observer. Further on he complains that "Che state of the 
viscera of individuals who have perished from the difierent 
epidemics of typhns has oft«n been neglected ; and in this 
case the most certain and easy means of assaring oneself of 
the identity or difference between typhus and the typhoid 
afleotioD escapes ns." He then quotes M. Gaultier de 
Claabry and authors of otter writings and says that 
' ' after a fashion tliese descriptions, ^though assuredly 
very incomplete, f^eem nevertheless to show, as far as 
they gu, that the comparative stndj of the Bjmptoms 
indicates the identity of typhus and the typhoid affec- 
tion." It will be noticed how very guarded this 
sentence is, but M. Lonis was not content witli that very 
gnarded statement, for he goes on Instantly to make the 
following astute remark : "One cannot be too much 
astonished, however, in admitting ttiis identity that a 
Formidable accident, the perforation of the small intestine, 
has not fixed the attention of those who have described 
epidemics of typhus." And only three pages fnrther on he 
says ; "From the present time it most be acknowledged that 
every acute aSeotion which is not accompanied in its course 
with the special alteration of Feyer's patches is not a typhoid 
affection, although one does not find in the autopsy the 
signs of any other affection, and thus the typhus fever of 
the English is necessarily a very diSerent disease from that 
with which we are engaged." And then speaking of the 
observations of Dr. Shattuck of Boston he adds : ' ' That 
which reasoning forces qb to admit direct observation has 
proved, and we must recognise henceforth that there exist 
in England, and in London in particular, two febrile affec- 
tions hitherto confounded together, but really very distinct, 
which only resemble one another in a general manner, of 
which one only attacks young persons, is accompanied ordi- 
narily from the outset with local symptoms in the abdomen, 
afterwards with an emption of taehet reies lentienlairei ; 
wbilst the local symptoms, the diarrbcea, the meteorism, are 
more or less completely absent in the other which is accom- 
panied by an eruption very difleront from the first and 
also much more abundant, and attacks persons of every 
age." He adds much to his chapter of causes and 
points out that in typhoid fever "passing the night in places 
situated low down and inhabited by too many persons 
cannot be one of the causes, as only the eighteenth part of 
the casej falfil this condition, " He actnally gives one case, 
" Observation 54 bis," where the use of a putrid water in 
which a certain amoont of chopped-up tiay had been mixed 
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was followed bj a well-developed and fatal case of tjphoid 
fever in which the ulcerations of the Peyer's patches were 
found after death. With regard to the question of contagion, 
which he did not touch in the first edition of his work, he 
comes positively to the conclnsion that it ia a contagious 
disease, and that the Paris phyaioians had denied this 
hecauae in a great city it is difficult to trace the course of 
coDtagion. He quotes largely from the work of M. Qendcon 
of ChSteau-du-Irfiir on epidemics of Bmall places to prove 
that the disease is transmitted directly and indirectly from 
person to person. He also quotes ham the same author 
some remarkable instances proving the immunity conferred 
by an attack of the disease, and at the same time proving 
it^ contagious character. These are so interesting that I 
think them worth quoting, as follows : — 

Three joumftllAtB c&ntrAdted the draeue at a cettaln hoatiQ ; two 

■ ■ .0 their tuDllles; the tbtrd itid not do so, be wu 

wife who hfljl had the disease Beveral yeare before. 

;n-ant of CnnWreau trBnmiltted typhoid fever to 

Thej had had the typhoid affection four yoara 
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Banes and did not go 
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1 diaeaae was Imported Into a fresl 
I beyond It, In apjte of the visits o 
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S. At sight years 
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se whom the first had not spanHl. 



He concludes, then, first that the disease obsened in these 
country places by MM, Bretonneau, Lenret, and Gendron 
whether in the sporadic or epidemic state was unquestionably 
typhoid fever, because the cbaraoteristic anatomical lesion 
was commonly found among those who died from It 
and "it must be recognised therefore that the typhoid 
aSectlon is contagious, at any rate in the departments." 
But he adds that others have since made similar observations 
in Paris, Thus, M, Pategnat "has reported that after a 
visit made to a person who returned from a village where 
typhoid fever prevailed a woman was attacked by this 
disease and a few days afterwards hec husband and their slz 
children were also attacked. A single person escaped — she 
was 82 years of age, M, Putegnat also reports other similar 
facts which leave no doubt as to the contagious character of 
the disease." And he finally concludes : " It seems to me 
henceforth impossible, after all that goes before, to deny the 
contagious character of the typhoid affection, even in Paris, " 

I will neit draw your attention to the work of Professor 
A, E. Chomel entitled "Lemons de Cliniqne M6dicale 
(Tome I., Fi6vre Typholde)," published in 1834. but delivered 
before then. Dr. Ohomel considered typhoid fever a separate 
and distinct diseaae from typhu.'t fever and gave it the name 
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of typhoid fever. In hia introdactoiy remarks be Eays that 
tbe fevers described by different aathors, inclnding him- 
t^elf. " onder the name o! grnve contiijiied fevers, imder wbat- 
p.vei form tliej show themselves, whether inSaumiatoiy, 
biliooE, macoas, ad;iiamic. ataxic, neirons, are only varieties 
of one of the same afiection which ha£ received different 
name; (entero-mcfenteric fevet of MM. Petit and Setres, 
intestinal esanthema of M. An dial, datiitientirU or 
dothiiumtiritc of M. Bretonneaa, iUo-dulidSe of TS. Ballj, 
foUicolar enteritis of man; pathologists). We shall prefer- 
ably call it b; tbe came of tj/phoid /errer or dUaue, becaoEe 
of the analogy which it offers ia itn symptoms with tbe 
^phos of campf." He goes on to arid that the variona 
fevers mentioned above have common characters nbicb 
forbid them being considered as separate diseases " and 
are eipcciallg bound tagelher by a leHet of anatomiBal 
Irtiont ahich one dwi tult meet with in any other 
dUeate. The typhoid aSection will therefore occnpy iu 
nosology a position of great impoitance becaose it almost 
takes the place by itself of a whole class of diseases." He 
then describes most minotely the symptoms and course of 
the disease, describing, among other things, the special 
eruption in the following words : ' ' One sees appear ordmarily 
from tbe seventh to the ninth day that altogether peculiar 
eruption which is special to typhoid fever and consists in 
small tackei rasiei, disappearing by pressure, of from half a 
line to two lines in diameter, round in shape, without 
elevation or scarcely elevated above the skin, scattered over 
the abdomen, sometimes over the chest, more rarely over the 
thighs, the arms, and the forearms." Further on he points 
ont that "the iaehet reiiet lefttumlaiTct are easily disHn- 
gnished from the petechia and from the bites of fleas, 
beoaoae in these latter there is ejttravaration of blood at the 
sui'face of the dermis, and that their colour, instead of 
lessening ander the influence of pressure, becomes more pro- 
nounced by the discolouration of the skin which surrounds 
them. In the typhoid spots, on tbe contrary, the redness 
disappears altogether, a£ in erysipelas, where there is 
evidently congostion, and where, when the pressure ceases, 
one sees the redness reappear immediately." Further on, 
again, he points out that in a certain number of cases there 
is intestinal hairoorrhage and sometimes perforation, of which 
he says: "Perforation of the intestinal walls is the most 
grave of the accidents which can happen in the course of the 
typhoid affection, for it almost inevitably results in the 
deati of the patient." He mentions that M. Louis reported 
that he had observed iateetinal perforation eight times 
in 56 persons who had died from typhoid fever, a proportion 
of one in seven. In discussing the lesions produced daring 
the course of the disease he says : ■ ■ The anatomical lesions 
which constantly or almost constantly accompany the 
typhoid affection are situated in the follicles of the intestines 
and the mesenteric glands. These are the only lesions 
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which one meets with in almost evorj ca.ss." He includes ia 
the follicles of the iatestiae? the Isolated ones (Bmnner's 
glands) and the agglomerated ones (Foyer's patches) and 
further on he deGcribe^i minotelj the uleeratioli of the 
follicles. Like all the other authors of the time be &iidn 
that "the causes of typhoid fever are involved in the 
greatest ohfcurily. " with regard to the qnestion of con- 
tagion he points out tjiat ' ' Uiere is a great difference of 
opinion among medical men — the majoritj in France deny 
every kind of contagion in this disease. A few, however— 
perhaps 1 per cent. — think that typhoid fever ought to be 
classed among the contagious diseases." He then states the 
argnmenta of the non-contagionists, which he says were 
genesaU; received and admitted without opposition until the 
time when M. Bretonneau in 1829 adopted the opposite 
opinion. Ue points out that the first reason why contagion 
has been denied to this malady "is that of all the persons, 
who can sorronnd a patient attacked with typhoid fever 
there are few who are susceptible of contracting the disease. 
One understands in effect that the father, the mother, 
the doctor, the nurses, many of IJie sick in hospitals, 
} the contagion either t>ecanse most of them 
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the good 1 
s small-pox are not readily transmitted 
from one patient to another. " He also points out that the 
negative proofs on which the aoti-contagionists rely are 
entirely from observations made in Paris. " Bnt it is not in 
cities as large as Paris that one can stady contagious diseases 
from the point of view of their tranaauaBibillty, because of 
the difGculty, or even of the impossihilit;, in most of the 

oases to trace there the course of the contagion. It is 

not, therefore, by negative proofs collected in a city like 
Paris that one can support an opinion unfavourable to con- 
tagion." Typhoid fever, according to him, only affects the 
same person once. "This circumstance is an important 
fact, for there are only a few diseases which att^k bnt 
ouce the same person, and among these diseases there is not 
one which is not obviously contt^ona ; typhoid fever would 
then be the only exception to this law if it were not con- 
tagious like the other diseases with which it share.s 
this important character. Lastly, another point which 
is in favour of contagion is the analogy which exists 
between the typhoid affection and the typhus of camps, 
of which no one disputes the contagious character." 
He the a discusses the resemblances and differences 
between these two diseases and formulates his conclusions 
ae follows; "1. The opinion adopted by most French 
medical men that the typhoid affection is not contagious 
cannot be admitted as demonstrated. 2. If this disease ie 
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s only so to a feeble decree and with tbe coa- 
cnmEtances a£ jet ill-defined. 3. If farther 
observatioDs show in typbns fever anatomical tesiooB 
resembling those which one meets with in the t]Fp)ioid 
disease the identity of the two a&ections would be placed 
beyond doubt and the question of contagion would be 
Bolved." Tbos, after his minat« and accurate account of 
typhoid fever and his evident conviction that it is a sepaiate 
disease, he is obliged from his ignorance of typhus to suggest 
that it may be possiWo that after all they may be the same 
disease. 

I am relieved from (he necessity of describing the works 
of various other authors before 1835, aa in that year two 
most important memoirs were awarded prices by tiie Boyal 
Academy of Medicine of Paris and were published in the 
memoirs of that academy. These memoirs were answers to 
the question, "faire connaitre lea anali^es et lee differences 
qui existent entre le typhus et la fievte typhoide dans I'^tat 
actuel de la science." The Sist was by M. Gaultier de 
Olaabry. In this paper he, like everyone else up to that time, 
considers the oriental plague to t)e a variety of typhus fever. 
He states Chat MU. Petit and Serres gave to a typhoid out- 
brent at the Hotel Diea in 1812 the name of ■■ lievre entfiro- 
mf sentfrique " and that they, like MM. Louis and Chomel, 
consider it a separate disease. Sven in the page of tntro- 
dnction to his memoir M. GatUtier de Claubry shows the bent 
of his mind, for. after describing typhoid fever as " that 
grave continued fever, so-oalled by MM, Louis, Chomel, 
Bouillaud, iic, which has as constant anatomical characters 
the alteration of the elliptical patches and scattered follicles 
of the small intestine and that of the lymphatic ganglia of 
the mesentery," he goes on to say : " We are about to set 
forth a complete paiallel between the two affections (typhas 
and typhoid fevers) in order to bring opt the analogies and 
the differences, if there are any," And so we Gnd that quite 
early in his memoir at (he end of the second chapter he actually 
concludes with (under the head of "Symptomatology") 
' ■ Typkoid and ti/phut /ever pTeaeni imt ortli/ analogy Intt the 
•meitperfeet retemblance," aaA this apparently merely because 
they both present different forma with different degrees of 
intensity. Later he tells as that in the two fevers the 
lenticular eruption is the same but that in typhus it is more 
abundant and petechial, but that sometimes it is the same in 
typhoid, and in this latter statement he is quite correct, as the 
eroption in typhoid may occasionally simulate that of typhus 
fever so completely as to be indistinguishable from it. 
I remember well an instance in University CoUege Hos- 
pital of a young woman, a patient in one of Sir William 
Jenner's wards, who contracted typhoid fever while in the 
hospital, and developed the t^hut raah so completely that 
one of the best clinical physicians of the time brought hia 
class to see what the typhus eruption was like. The girl was 
sent to the London Fever Hospital as a case of typhus fever 



and she died there with olceration of the Peyer's patches. 
There was no doubt, therefore, that the girl had typhoid 
tevsa. IC was known from whom ebe contracted it and it 
was qoite certain that she could not have contracted typhuB 
fever while in the hospital. 

Of the intestinal leBions, as of the symptoms, M. Ganltier 
de Clanbr; concludes that because in typhus fever altem- 
tion9 have sometimes been found in the mucous membrane 
of the intestines "there is not only a greater or lesser 
anali^y bat an ineonteitaile identity of organic changes in 
t^e two fevers, " and he makes this statement in spite of tba 
fact that a littje further on he praises the work of M. Lombard 
of Geneva who says that throughont the sis years during which 
he has studied the subject with the greatest attention he has 
never seen a single case of typhoid fever in which the 
intestinal canal did not present ^ter death the lesion of the 
elliptical patches of the smaller intestine, bat that he saw with 
the greatest surprise that (be cases (of tjphos fever) at 
Glasgow and Dublin had no such lesion or aSection of the 
mesenteric glands, and that this was the general experience 
of the medical men there. As to causes, M. OaiU-tier de 
Claabry shows that all authors agree that overcrowding is the 
cause of typhus fever, but he points out that Louis showed 
that this could not be the cause of typhoid fever, as only one- 
eighteenth part of the subjects of it were found to be under 
that condition, and that most of the cases were among the 
newGomeis to Paris, It is a pilj that M. Gaultier de Claub:7 
did not pay more attention to this point. If he had he would 
hardly have concluded his memoir with the sentence : 
" Typhus fever and typhoid fever are one and the same 
dis^e to which it would be convenient to give the name of 
typhode fever in order to avoid the expression typhoid, 
which only indicates an analogy of form, and the word 
typhus which frightens people." 

The other memoir was by U. MontanlL It, like the 
former one, is a very exhaustive memoir, but, unlike it, com- 
mences without any parti-prit, as he gives no hint of any 
preconceived notions ; indeed, he says in his introduction 
that he has ' ' specially shown himself jealous of giving proof 
of a mind free from preconceived ideas and occupied by an 
ardent love of truth and guided by observation and reason- 
ing after the well-Iinown precepts of Hippocrates, Baglivi, 
and Bacon." In lie first two parts of his memoir he gives 
what he calls the history of the two diseases, under which he 
includes causes, symptoms, lesions, and treatment. In the 
third part he discosses the analogies and differences between 
them. Persons of all ages are exposed to attacks of typhus, 
while it is certainly not so for the typhoid fevers (he always 
speaks of typhoid fevers, not "fever"). Typhoid fever 
often occurs without overcrowding. Contagion, generally 
admitted for typhus, is not proved for typhoid fever, which 
is also more often sporadic than epidemic. He here quotes 
Hildenbrand as distinguishing completely typhus from the 
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essentially diatioct diseases, aa M, Petit has pixived, and aa I 
have stated in a, treatise myself. " 

At abont the same time that Dr. Lombiird of Geneva was 
making his observations which led him to the conclusion 
that there were " two distinct and separate fevers in Great 
Britain, cue of them identical with contagious tjpbus, the 
other a sporadic disease identical with the typhoid fever 
or dothienenteriUt of the French,* Gerhard and Pennock 
of Philadelphia were arriving at the same conclusion from 
observations of an epidemic of tirphas which prevailed in 
that city in the spring and summer of 1836. Both bad 
previonalj studied the enteric fever in Paris and were 
faiDiliar with it in their own country. They at once re- 
cognised the difference of the new disease, and after a time 
they were never deceived in their diagnosis." Their observa- 
tions were published by Gerhard in February and August, 
1837. Gerhard maintained that the typhus of Pbiladelphia 
WB.S identical with British typhus, and with the gaol, 
camp, ship, petechial, or spotted fever, and that it was 
eminently oonlagioos. while, on the other hand, typhoid 
fever was rarely communicated. He showed that the lesions 
of Peyer's patches and of the mesenteric glands, invariably 
present in the latter, were never (onnd in the former, and 
remarked that English observers erred in regarding the 
intestinal disease as a mere complication of typhus. He 
insisted on the marked difference between the petechial 
emption of typhus and the rose-colouied spots of typhoid 
fever, and he showed that a peculiar train of symptoms veiy 
different from those of typhus was associated with the intestinal 
aflsction. M, Valleix of Paris, in areviewpublished in January 
andFebruarv, 1839, thus alluded t " ' " ' 
"M. Gerhard Etablit d'abord nn I 
qu'il pent exister, et qu'il eziate e 
le mime pays, deux maladies, 
diagnostiquer, et dans lesqnelles o , 

vie d\i malade, lea Ifisions qui seront tronvles aprls la mort ; 
ce sent la fi&vre typholde et le typhus propremenfc dit. " 

After this several authorities, espeoially Dr. Staborob, Dr. 
Shuttuok of Boston, M. Valleix, and M. Rocboui, published 
memoirs pointing out the differences between the two fevers. 
Of the last mentioned Dr. Murchison says : "He inaiated 
that nothing could be more unlike than the eruptions of 
the two fevers and that while typhus was highly contagious 
and generally believed to result from overcrowding the con- 
tagions character of dotbienenteritis was doubtful and it was 
independent of overcrowding " (Bochoui, 1840). 

I ma; here insert the opinion of the great French clinician, 
Trousseau, who says ; " Dothienent^rie is a general disease. 
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wmle. febrile, very akin to the eruptive teveis of whieb we 
lutve spoken and with wbich it ofEers more tban one sCrikiog 
HUilogy." Healsosaje: " L* contagion de la dotbienentfrie 
•st inoontctitable. " 

On Feb. eth, 1640, Dr. H. C. Barlow read a. veij important 
wpet on "The Distinction between Tjpbtis Fever and 
DoUiienent^tie " before tjie Parisian Medical Socielj, an 
abrtract of wiiioh will be found in Thb Lancet of Feb. 29th 
of that year. He insisted that tbese two feveis were not 
only different in their lesions but al&o that "the fiimt 
twhetde of Fnnce is an endemic diBeaae ; it is endernio in 
triose localities, as in Paris, where it principally prevails and 
where the iofluence of contagion is extreraely danbbfnl and 
18 by many positively denied. The typhns fever of Great 
Britain and Ireland on the contrary is a highly contagions 
difeuse." Further on he says : " I would suggest that two 
dtseaies »o difierect in their modes of origin, however 
nearly in the couree of their symptoms they may come to 
rasemble each other cannot be essentially identical. 
DotbieuenlArie chiefly attacks those who have only been 
a short time resident in Paris or in a lar^ city; l^bos- 
fever observe* no soob distinction of persons ; tJie former 
mroljF oooura above the age of 40 years or below that 
of 10, the latter on the contrary veij frequently doe*. 
DothlonmUrle is at ith maximum in autumn and at 
Its minimum In wint«r. In typhu.s no such con- 
nexion is observed to exist and that disease is often at ite 
(reatMt height in winter when the former is comparatively 
Tiir*." He also ptilnts out that in typhoid lever "diairiioea 
Is one ol the earliest and most constant symptoms. It 
usually sets in at the beginning of the disease and continaes 
to ItH close. It does not appear to be essential, as three 
tat*l oases ar« mentioned by W. Louis in which it did not 
occur, neither Is there any obvious relation between its 
amount Nul the degrer of oi^anic lesion which eziste, jiet 
Its ooonrTMioe is nlmost invariable. In typhns an opposite 
atalo prevail* and diarrhcM is comparatively rare." After 
mentioning nthw diKeranoes he describes the eroptions of the i 
two diseases with the Kreatost rainoteness and accuracy. ' 
"At about Ibo eltthth or ninth day the typhoid eraptjon, 
oonsisUng o( lenttoular rose-coloured spots, tachet mtiet, 
appears un the aUiouien, book, and chest ; it is not on 
abundant eruption and not always present. The spots are 
about a line In tUamotcr. re^uhu' in form, slightly elevated, 
and diMpt>«ar on ptMsure, but return again. They come 
out in suDovMslon, tour davs being the average duration of 
•aoh." After descrlbluK the indaniina be adds, ■■Petecliite 
have been ohlelly noticed In partJoulnr epidemics. They 
vary In diameter tnini one to several lines and neither 
project nor disappear on (iressure. Vibices occasionally 
occur, " On tlie oUier hand, "in tlie typhus fever 
of Great Brltalo aiid Ireland the eruption is chiefly 
petechial, often mixed witli vibices, appears earlier, 
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OD the fourth or fifth day, sometimes before, and is 
commonlj profuse, the amonut of eruption bearii^ a 
certain ratio to the inteneity and duration of the disease. 
The duration of dothienentSrie may be stated on an average 

of from 20 to 30 days The average dotation of typhus 

in 43 fatal casee mentioned by Dr. Reid was 12^ days 

so that typhus appears to nin its course mnch more rapidly 
than dothienenterie." He snms up the differences between 
the two fevers aa follows: "A difierence in the manner of 
origin, a diSerence in the seasons of occurrence, and a 
difference in (he modes of attack ; a difference in the series 
of symptoms, a difference in the external appearance, and a 
difference in the duration of the diseases ; a difference in 
the aged at which they occnr, a difference in t^e sexea in 
which the; principally prev^, and a difference in the 
mortality which tbey respeotively occasion. While the great 
and crowning differenoe of all is the existence of a particular 
anatomical lesion in one, and the absence of any obvions 
anatomical lesion in the other. Surely two diaeases which 
differ in all these particulars cannot be identical." No 
wonder that Br. Mnrcbison Bays : ' ' This paper has received 
lees attention from subseqaent writers than it deserve.^." I 
will go farther than tliat and will say that although previous 
writers had foreshadowed the difference.^ between the two 
diseaaes, and although some of those writers whom I have 
mentioned bad gone so far as to declare that the two 
diseases were different from one another, Dr. Barlow was 
the first man to give a detailed and complete account of 
the differences between the two diseases and to establish 
once and for ever that they are entirely distinct from one 
anotber. The only important fact in connexion with the 
two diseases that he does not point out is the difference in 

In the same year— viz. , on April 16th and Z3rd, 1640— Dr. 
A. P. Stewart read a paper, also before tlie Parisian 
Hedical Society, entitled, "Some Oonsiderations on the 
Nature and Pathology of Typhns and Typhoid Fever applied 
to the Solution of the Question of Identity or Non-identity 
of the Two Diseases. " This paper is an admirable summary 
of the state of knowledge on tjie subject at the time and 
contains an exceUent description of the two diseases and 
their differences. He alludes to the canse of typhoid fever, 
of which he says ; ' ' With regard to the producing cause of 

typhoid fever all is vague and uncertain, but what 

chiefly concerns as to know is whether the conditions we 
have seen to be so powerful in the production of typhus are 
the same, or anything like the same, in regard to typhoid 
fever. Exactly on tms point Louis remarks : ' No more can 
the dwellii^ in places, low and inhabited during night by 
too great a nnmber of individuals, figure among the causu 
in question, one-eighteenth only of the patients being in that 
condition,' and he conclades from a comparison of all the 
acEdgned causes with the facts ascertained by himself in 



tbw« r«DurkKblo words : ' Tbe deep^t darkness, then, pi«vult: 
ranrdlBil tho cauiiea of tbe ^ffectioD voder confidsradoc. 
Uhoniel flluwiiie iibos tbe same wordE in bc^iuiiiig bis tfeiid 
ftrtlole : ' The caoses of typboid fever aie wrapped in the 
KrMt«at obncurity. ' " Ab to Dr. Stewart himaelf he merely 
nky* without baxarding an; decided condusion on a 

Glint ■□ kwnly debated : " I would eimply direct attention 
Iha dIfferonoeK og regards tbe probable ongin and propaga- 
tion ot the two dlxeaseit which the foreeoisg facte appear to 
eiitabllah anil alio to the interesting qnestioD wheUier, if 
typhoid fever really depends on and is propagated by a 
■]«oillo polnon, l.hut poison is or is not generated under the 
■Mn* alrounmtunceH as the Infection of tn^bn-s." So that a» 
fttr B» Ihs cttune U oonoemed Dr. Stewart does not advance o^ 
kl> all. naltbor dooB he venture to taj that typhoid and Ijphns 
fevar* are dUtlnot diBea«eB, for he sums np tbe matter as 
fiilliiwn : "On n review, then, of all that has been advanced, 
lb wiuild aiipenr tliat typbos and typhoid fever present im- 
[KH'lonl dItforenMB, mi regards tbeir probable origin, Ibeir 
iinpriixlninte otiiiBex, Uiotr oonrse, many of their sym^ms. 
Uialr lUanueil aiipearaiices, and the treatment applied to 
etuili. Are Ihov, then, idontioal. or are they not? I feel 
IJiiili II. would liD preHURiptuouB In me to ha^^rd a direct 
iiiplv ; tinr ihi [ donitind an answer in tbe afGnuative merely 
'III l.lin tidlili oF wbtit 1 have stated. All I can ask or wish 
Tut' Im nimful, (iitenHive, and minate inquiry without pre- 
|iii>Hi>K..liiii III' liiMi i>r i-VHtem, and a sat! xf actor? solution most 
Mill III III. Jiri iM'il .1.1. " Hi) iliAt lie does not really lead us as 
flu II 111 Hiuli.ii linil iilrtiddy done. 
Ill III" ii.ii liii'll II work entitled " Traitfi de I'BnMrite 

l<nlll> iiii'i I I'lriMi 'I'yphoidu)," by 0. P. Forget, Profeggor 

III i'IiiiIi'ilI Mi'ihriiiii at. the University of Btraabnrg, was 

|.iilill»liii<l 111 I'liM.'- iinJHting, In fact, of lectures previously 

ujimi liv iliiil iiliyniiiian to his students, to whom it is 

ili"H '-I crii.' (ii"!'"™ I» dated November, 1840.) In 

Muni" iiii'tii Ill, ^|^™kK of the fMrnUial diitin/itioni hetufeeD 

I.Ylitiii'. mill lyi'liiiiii Clivers, saying that they have only been 

idiiiiiiiil 1 tsiiliiti iiii'vnt times. He gives Hildenbrand the 

HI. I I Ki'iti^' 1 1 111 iMiMiiir who liad done more than any other 

til (xijiit. lint iliii M|iii|iillLi nature of typhus fever, but he does 
not iwruu tliiit the iil.liur fevers from which Hildenbrand dis- 
tlnKuTiibas It are neoosgatily non-contagious. He then 
dlHuaxn Iho vIbwk of H. Oanltier de Claubry and oflier 
nuthoni who malntnln that typhus and typhoid fevers were 
the Mme dlKsases. M. Forget excuses himself for quoting 
■o mmy autliorlties by suylrig that ho has not bad the sad 
privilege of oboorving epidemic typhus. He is evidently 
muoh Impreuod with the views of M, Guultier de Clanbty 
and MJmltn that It U possible that many of the grave febrile 
affeoUonii referred to may be identical, but be defines his 
own object as follows: "That which I profess to show is 
Ibat oat tporaditt typhus luia/rat. typhoid fever— ia a word, 
the grave continued fevers ot our counti? — are. and cer- 
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taloly always have been, associated with follicular enteritis. 
Let tku be well underttrMd. We do not profesi to talk of 
that wAicA me liave not seen (i.e., of typhus fever); it is 
toUicolar enteritis, commonly called typhoid fever, which is 
going to occapy us exclusively." He is perfectly clear about 
the fact that the diEease has this special lesion and ha 
givei the following definition : " Follicular enteritis is 
defined by itaelf — that ia to say, that the lesion which uainea 
it i-f its fundamental character. FoUicolar enteritiB is the 
infiammation of the intestinal follicles, as pneumonia is the 
inflammation of the lung. " And again : " Follicular onteritia 
is a material fact, as pneumonia, hepiditis, cAncer, variola, 
iic. Why, then, should we refuse to make a disease of it 1 

What we have to do here is to establish the reality of 

follicalac enteritis as an evident morbid fact ; it is to re- 
cognise its right to a plane in the catalogue of diseases.^ For 
him, among several alterations in the intestinal canal those 
of Feyer's patches are the most chai-acteristic, and ha 
describes them in great delail, referring to the observationB 
of Bretonneau. Louis, Ohomel, and Montault on perforation 
of the intestine in this disease. Although he mentions 
the taehes rastet he evidently does not consider them 
as especially chaiacteristic of the disease any more than 
the sudam^ia or the patechice which he also mentions. 
As to the cause of the disease, while he considers 
that it may be produced by foul air and decomposii^ foods, 
he says that the causes ' ' sent tr^ variables et n'off rent rien 
de spficifique." It is evident, however, that he attached 
some importance to foods as a possible means of conveying 
the dis^kse, for he says : " Is it not, indeed, singular that 
Bome would deny that food, for instance, has the power of 
directly producing follicular enteritis, when they atfribute to 
it withont difficulty gastritis, colitis, and villous enteritis 
itself?" After quoting a number of other authors, some of 
whom maintain tiiat the disease ia contagious and othera 
that it is not, he gives his own opinion as follows : "As for 
me, a pupil of the Paris School, I have denied the contagion 
nntil after my removal to the country, as indisputable facts 
showed me that typhoid fever can ^ect persons who stay 
near sick persons. Whether it ia by the inoculation of a 
specific virus (contagion) or by inspiration of air vitiated in 
any other manner (infection) I do not know ; but this is 
positive, that the disease it eonmitnieated in certain circum- 
stances somewhat rare and still undetermined." This 
sentence, I think, expresses the view that is held most 
generally now. However, he in fine concludes * ' that there 
is nothing invariable and essential in the causes of follicular 
enteritis ; nothing essential and invariable except follicular 
enteritis itself," 

Such was the position when Dr, William Jenner (after- 
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mrds Sir WiUiani Jcnner, Bart., G.C.B., one of the ablest 
Preeidents the ColUfe ever had) undertook the investigatioe 
of the questioD, Having been resident medical officer of the 
London Fever Honpital he had had an excellent opportnnitj. 
d( which he made the beet nse. of making observations on 
oases of both tfphns and typhoid fever?, and in 1849 his 
paper ' ' On the Identity or Kon-identity of Typhoid and 
T^bos Fevers" appeared in the Montklg JavmalanA was 
pobliahed in a separate fom t^ John Cburcbil) in 18S0. In 
the introdnction to this paper be pointe ont ' * that with few 
exceptions British yihjsicians have lalxiured to prove that 
typhoid and typhas fevers are identical. The results 
obtained by this analysis JDstify the aKsertioo that tbey are 
Meentially distinct diseaseg. " He commences by stating 
the differences between scarlet fever and smaU-poi and in 
a masterly manner pnxieeds in his paper to show that similar 
differences are observed between typhoid fever and ty^Ana 
faver. "We assert that small-pox and scarlet fever are 
different diseases for the five following reasons ; 1st. In the 
TWt majority of cases the general symptoms differ. Sid. The 
eruptions, the diagnostic characters if present, are never 

J IdonticaL 3rd. The anatomical character of the one is never 

^^^B Men in the other. 4th. Both beingcnntagiousdieeaseG, the one, 

^^^H 1:^ no combination of the individual peculiarities, atmospheric 

^^^^1 variations, epidemic constitutions, or hygienic conditions, 

^^^^1 can give rise to the olber. 6th, The epidemic constitntion 

^^^H favonrable to the origin, spread, or peculiarity in form or 

^^^1 severity of either has no injnence over the other excepting 

^^^H that which it exercises over disease in general." With 

^^^1 regard to the third of these he explains as follows ; "By the 

^^^B anatomical character of a disease I intend to signify that 

^^^H lesion or those lesions of structure which are tbe invariable 

^^^P concomitants of a disease if it has continued for a given 

^^^H time, which time most be determined by a separate series of 

^^^^ observations for every distinct affection. The anatomical 

^^^^ character is not, be it remarked— and this is of immense 

^^^B importance— necessarily the cause of the disease, for it may 

^^^H he merely a (^mptom ; hut then, if the disease be not ont 

^^^H short by death it is an invariable symptom. " Jenner saw 

^^^1 that the crucial question was tlie determination of the facts 

^^^H with regard to the intestinal lesions. He remarks ; "Londm 

^^^H alone of all tbe cities of Europe, from the fact of fever, with 

^^^^B and witboat intestinal disease, being almost constantly 

^H 

■ 
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present within its bounds, afforded a fieid for oh.°ervBtion 
capable of setting the vexed question at rest. In Edinboi^, 
writes Dr. Christison, the intestinal lesion is seen often 
•Dongh only to prevent physicians being ignorant of its 
characters. In DoblJn it appears to be equally unfreqaent, 
while on the continent fever without lesion of the 
agminated glands is so rare that many eminent prac- 
titioners have doubted the existence of such an affection. 
The London Fever Hospital, by collecting within Its walls 
!s of continued fever from all parts of the great metropolii. 
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offered peculiar fa,cilities for ita study." During; two fears 
he made notes of nearly 1000 caaaa of acute diaease, of which 
66 were fatal caFies of continned fever which were examined 
by him after daath. Thif was neceegarj, as it waa essential 
that the presence or absence of the inbeatinat leeion ahoald 
be demonstrated. Of the 66 cases he faond that in 23 the 
disease of Peyer's patches existed. These were cases ot 
typhoid fever. In the remaining 43 the agminated glands, 
so far as the unassisted eye could determine, were in a 
healthy condition and these were cases of typhus fever. He 
then describes with the ^eat«st minuteness the dlfferenct 
in the symptoms of the two diseases and concludes by com- 
bating two asaertions that had been put forward • ' to accoont 
for the differences in symptoms which existed in continued 
fever with and without entero-mesenterio disease." 1. That 
typhoid fever is merely typhus fever complicated with lesions 
of a particular organ and it is therefore to be expected that 
certain symptoms referable to. and dependent on, that lesion 
will be present and so far modify the symptoms of the diaeaie. 
He maintains, oo the contrary, that the general symptoms of 
the tno diseases in the cases he examined differed widely, 
"such differences having no apparent connexion with the 
local affection hut being probably, like it, dependent on some 
common cause acting on the whole system simultaneously. 
Thus the remarkable differences in the kind — no small amount 
— of the lash of the two diseases, and the tendency to local 
inflammations, to erysipelas, and to ulceration, observed in 
the cases of typhoid fever here analysed, cannot with any 
show of reason be considered to have been dependent on the 
dieease of Peyer's patches— ie., in the same way as the 
abdominal signs undoubtedly were. The fact also that the 
duiBtion of typhoid fever, and even of fatal cases of it, is 
considerably greater than is that of typhus fever also struck 
me very forcibly. The short comparative duration of the cases 
of typhus fever here considered is another remarkable point 
of difference, totally inexplicable by the hypothesis that 
typhoid Fever is typhus fever with iotestinal ulceration. Had 
the oases eventuaJly recovered it might have been said that 
the intestinal lesion prolonged the disease in the cases of 
typhoid fever, but that all the fatal cases of fever, with a 
local lesion of so severe a nature as that recorded to have 
been present in the cases of typhoid fever, should have had 
a much longer course than all those other fatal cases of fever 
in which no organic change of structure could be detected 
after death appears to me inexplicable on the supposi- 
tion that the former is simply the latter disease, with this 
serious lesion superadded. Let me repeat, by this hypothesis, 
we are asked to imagine that death is retarded in fever by 
ezttmsive ulceration of the small intestines and enlargement, 
softening, and even suppuration of the mesenteric glands. 
Sorely it behoves the supporters of snch a statement to 
bring forward cogent proofs of the identity of the speciffo 
OMue of the two affections ere they ask ns to admit its trnth." 
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After pointing oat other important diSerences be adds ; 
"Thus tried by facts — i.e., by recorded Eymptoms and 
le^iom — the aseertioD that typhoid fever is merely typbas 
fever with abdominal complioation is completely refuted." 
Z. But another mode of explaining tbe differences which 
exi^t between tbe two diseases has been given — i.e., that the 
differences observed depend on variations in the epidemic 
constitution. These cases afford a complete answer to thia- 
assertion, for a majority of the cases here analysed of 
both diseases were observed during tbe same epidemic 
"The cases of typhoid fever — which disease is raiely 
absent for a ffictmght from the wards of the hospital — 

£ reserved their symptoms aDcbBiiged and presented the same 
isians whatever the epidemic constitution that prevaiLed ; 
tlie same is trae of typhns fever. Cases of the latter disease 
are also rarely absent from the wards of the same institn- 
tion. It is there common to see the patients occupying beds 
^ide by side and presenting respectively the well-marked 
characters of either disease. If, I repeat, the two affec- 
tions were really the same disease, then the saiae epidemic 
constitution ought to have imprewed on both the same 
general features, Implanted in both the same local 
lesioos, and given (o both tJie same tendency to cadaveric 
change, and this allowing for all the modifying in- 
fluence which the accidental presence of the abdominal 
lesions in the one and the absence from the other gronp 
might have occasioned. The analysis of every f^mptom and 
every lesion show^ that the two affections were not thus 
assimilated by tbe prevalence of any particalar epidemic 
constitution. But if this epidemic constitution, by any 
stretch of the imagination, could be supposed to change from 
week to week, to caose the case attacked to-day to have 
typhus fever, the individual who takes the disease to-morrow 
to have typhoid fever, still it could not account for the fact, 
as well established as any fact in medicine, that typhoid 
fever rarely, if ever, affects persons more than 50 years of 
age, while age exerts litUe influence in detennining the 
occmrence of typbas fever, Thns, then, iJie assertion tliat 
typhoid fever is merely typhus fever modified by tbe pre- 
vailing epidemic constitution is as irreconcilable with ficts 
OS that the former disease is simply the 1att«r with at>dominal 
complication," He then repeats the distinctions between 
amall-poi and scarlet fever and concludes : "If. tben, the 
above are the grounds— and after mature delibeiation I am 
able to assign no others— for the separation of small-pox 
from scarlet fever, I think it is indisputably proved Uiat 
typhoid fever and typhns fever are equally distinct diseases — 
not mere varieties of each other, but specially distinct- 
specific distinction being shown in typhoid and typhus 
fevers, as in small-pox and scarlet fever, by the difference 
of their symptoms, coarse, dnralion, lesions, and cavtf," 

Thus Jenner, as all who knew liim knew, always 
had the courage ef his opinions. He was not afraid. 
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as some others before him had been, to state lielinitely, 
tiuacinctlj, and without circumlocution, the concluaitms to 
which his investigations had led him, even though those 
coDcloEions were at variance, as he hiuiself says, witQi the 
great majoritj of medical opinion at the. time both in this 
countiy and on the continent. But this was not all. On 
Dec, 11th, 1M9, Dr. William Jenner read a paper before the 
Royal Medical and Chirui^cal Society entitled * ' On the 
Identity or Non-Identity of the Specific Cause of lyphoid, 
Typhus, and Relapsing Fever. " For this purpose he analysed 
the cases admitted into the London Fever Hospital daring 
the years 1847, 1848. and 1649. and the summary of hie 
results is as follows: "In 1848 one-fourth of the cafes 
admitted into the hospital had typhoid fever ; while from 
34 foci of typhus fever, yielding 101 cases, there was 
bronghC to the hospital once only a case of typhus fever and 
a case of typhoid fever from the same boose ; and during 
Che same time among Eve localities affording nine cases of 

typhoid fever, one locality only yielding a case of 

typhoid and one of typhus fever. That in 1849, although 
18 foci of typhus fever yielded 51 cases and four fooi of 
typhoid fever afforded 10 cases, not a single example 
of the two diseases being received into Uie hospital 
from one house occurred." And he concludes: "The 
facts contained in this paper appear to me to prove ■ 
incontestably. so far as induction can prove the point, 
that the specific cauaes of typhns and typhoid fevers 
are absolutely different from each other. ...... 1 have throngh- 

out this paper expressed myself as if the specific cauBe 
respectively of typhoid fever, typhus fever, and relapsii^ 
fever was an infiuence emanating from the bodies of those 
affected with either disease. With respect to the contagions 



I of typhns fever, 1 know i 
doubt. If typhoid fever be contagious it is iniinitely less so 
than typhus fever. My experience leads me to regard it as 
contagious. Those who believe typhoid fever to be non- 
contagions while they admit the contagions nature of typbQH 
fever cannot for a moment doubt the difference in the speoifio 
causes of the diseases. It would not, it ought to be observed, 
have weakened the force of the facts adduced if I had 
regarded these diseases as non-contagious, because the 
question here considered is not how the indi^-iduals respec- 
tively got the disease, but if the same cause, whether con- 
tagioD or any other, oan produce typhoid fever, typhus fever, 
and relapsing fever."* 

Thus Dr. Jenner carries us, at any rate, one step farther. 
He not only asserts, as Dr. Barlow and others had done, that 
the two are distinct diseases, and proves it up to the bUt, but 
he also proves that they must have essentially different 



Dr. Murchiaon read a paper before Uie Royal Medical 
and Obimrgical Society on April 27th. 1368, eolatled, 
" CoDtributionB to Che Etiology of Continued Fever, or aa 
InTealigatioD of Various Causes which InQaenca t^o Pre- 
valence and Mortality of its Different Forms." In thia 
admirable paper, describing the results of his observationH 
at the London Fever Hospital, be establishes the following: 
important points (besides many others) which I nlll give in 
his own words ; — 
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It is very interesting to note Uia.t iit the course of this 
paper Dr. Mi'.rchlson observed "that oat of 10 ean-IiefpeTt 
admitted witli fever in nine the fever was typhoid," and 
also that he "ascertained that in several instiuices patients 
entered as ' laboorere ' had been employed in the draint ; 
in ever; snch case the fever was typhoid." Of the patieute 
admitted to the fever liospttal " most of those who maj 
have been aupposed to have oocupiad the best conditions 
have been admitted with typhoid fever Thus the pro- 
portion of family servants admitted with typhoid has been 
three times that ot typhus, of policemen six times, and of 

shopmen more than double On the other hand 

among ' paapers ' typhas and relapsing fever taken tc^ether 
have been eight times as frequent as typhoid, and of 
64 ' vagrants ' admitted with fever in not a single 
inetance mas this typhoid." Again : "Typhus fever 
among the rich, except as the result of contagion, is 
excessively rare, while oases of typhoid origiBatiog without 

any traceable contagion are far from nncommon I 

think, then, it may be concluded that typhus and relapsing 
fever are for the most part conQned to the poor, but that 
typhoid fever makes no distinctions between one class and 
another." He shows that typhus fever prevails in overcrowded 
localities, whereas "a careful study of a great number of 
recorded outbreaks of fever in country towns and villages 
throughout England has convinced me that these oatbreaks 
are almost invariably typhoid. It is also a fact worthy of 
notice that several instances have come under my own 
observation of typhoid fever making its appearance in an 
isolated house m the country, in a famOy living in easy 
circumstances without any traceable source of contagion, of 
its attacking several individuals, and then disappearing with- 
out spreading beyond that house. Dr. Bartlett also makes 
similar observations as the results of his experience in 
America. On the other hand, I am acqoainted with no 
instance of typhus or relapsing fever originating in this 
way." He agrees with Dr. Jenner that typhus fever and 
ty^oid fever originate from rf(jf«v»(^in of w/eation. "In 
no single instance during the 10 years have I met with a case 
of typhus and typhoid admitted from the same family, or 
even from the same house except (and the exceptions 
bave been only one or two) after the lapse of many 
months or even years," He then gives a number of 
oases in which typhoid fever was associated with "putrid 
emanations from decomposing organic matter in drains, 
cesspools, churchyards, iic., and oi^nic impurities in 
drinking- water." These cases (actually dating from 1747 
onwards) Included the celebrated outbreak in the Weat- 
minster School and Abbey Cloisters in 1848, known as the 
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In 18G2 Dr. Vurdiison isstied his "'lieasise <» the Ccn- 
tinned Ferers of Great Brifiain,~ acd in 1873 the second 
edition of it appeared. In this work he gives an excellent 
historical aococxnt of typhoid ferer which he calls enteHc or 
pjthogenic fever, the last name being suggested bj him as 
an expression of what he b^ered to be die origin of the 
disease. This is shown in his opening lines whoein he 
defines it as '* an oidemic disease generated and pct:^pagated 
by certain fcMrms of decomposing organic matter." "This 
treatise is so well known that I need not summarise it, I 
will merely give his own summary of its etiology, which is as 
follows : — 

1. Enteric fever is either an endemic disMae or its e|>iv\Mak>$ are 
eiieamscribed. 2. It is most prevmlent in autumn ana after hot 
weather. 3. It is independent of overcrowdinK and attaeka rich and 
poor indiscriminately. 4. It may be generated indepeniVemtly of a 
mevioos case by fermentation of faeal and perhaps other forms of 
Srsanic matter. 5. It may be communicate) bv the sick to persons in 
hMlth, but even then the poison is not, like that of smalV-nox, given 
off from the body in a virulent form, but is developed by the deoom- 
position of the excreta after their discharge. 6. Consequently an out- 
hreak of enteric fever implies poisoning of air, drinking-water, or other 
ingesta with decomposing excrement. 

With regard to No. 1, I will note that typhoid fever 
epidemics are often very widely spread. Nos. 2 and 3 are 
universally admitted and I will say no more abont them. 
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Nob. H, 5, aad 6 imply the view ao strongly held by Dr. 
Murchisnu that the disease is caiD^ed by a, poison prodaced 
by decompasing fxces, which poison is not contained in the 
fresb excrement, and therefore ajnount to a denial of the 
fact that the disease is produced bj an organism which is 
transmitted from one case to another, Thie view, like that of 
M. Gaultter de Clanbry (who proclaimed tJie identity of 
typhus and typhoid fever) in France, obtained a great hold 
on the medical profession in this country and has been with 
considerable difBculty eradicated. 

As to the incubation period of typhoid fever, Dr. Murchieon 
stated bis conclufcions in 1871 in a paper which appeared 
in Vol. II. of the St, Thomas's Hospital Reports, page 23, 
as follows : 

■' 1. The period of incubation of enteric fever is moat 
commonly aboat two weeks. 

"Z. Instances of a longer duration appear to be more 
common than in typhus or relapsing fever. 

"3. The period of inonbation is often less than two weeks, 
and, as in lyphas and relapsing fever, it may not exceed one 
or two days." 

The asiial period of Incnbation is now generally agreed to 
be from 11 to 14 or 15 days (see pages 41 and 46), bat may 
be longer. Nevertheless, I believe that the instances of very 
long incubation periods are dae to the fact that the eEfectlve 
exposure to the poison of the disease has taken place at a 
later date than the supposed exposure. 

With regard to the very short incubation periods referred 
to in Dr. Murcbison's third conolnsion, I think that tbey are 
accoonted for either in the manner suggested by Dn, 
Brouardel and Thoinot in their treatise on "La Fievre 
TyphoYde" (Paris, 1895), page 206, viz., that they are not 
genuine cases of typhoid fever, or that the eSective exposure 
to the poison has really taken place at an earlier date than 
that given. 

In 1B73 Dr. William Budd produced his work on • ' Typhoid 
Fever, its Nature, Mode of Spreading, and Prevention," in 
wluch he mainti^ns that it was proved long age that ' ' typhoid 
fever is in its essence a contagious or self-propu{;ating fever, ' 
and he adds, " It is scarcely to the cr»iit of the medical 
profession that this great truth should still be disputed." 
Be then qnotes a number of authors who did dispute it, but 
mentions " Sir Thomas Watson who in his admirable work 
on the Practice of Medicine bas not only lent bis powerful 
sanction " to the doctrines of the contagious origin and mode 
of spread of typhoid fever. " but has given an exposition of 
tbem in that terse and lacid style of which he is so great a 
master," and I may add that in Sir Thomas Watson's small 
work on the "Abolition of Zymotic Diseases," published in 
1379, he says, referring to typhoid fever, ' ' When we reSect 
bow readily this origin of the disease (throagh water or milk) 
may caoape saspicion, or may elade detection even whan 
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coatagkn. As to this bang me of the cmtagiaaB fomi 
be weU b>^ : "The existoice here, a£ in the other eon- 
tagiiMn fevin, of a latent period after tbe oc«tin-ence ttf the 
infection, Uie ezemptaon eoatmnd b; one attack against any 
fntoM attack, and. lastlj. tlie imnanatj of large nmnben 01 
pertooe wlio tfumgli fieel; exposed to tbe fever poiaon jet 
remained proof aguust it, are cb3iiicteFiBt)c« of which the 
aignifiouioe cannot be donbtfoL" He gires a g^p^'ir 
eomiMRean between emall^pox and typhoid fever. Baich has 
a latent period ; in each one attack protect:^ against ajijfntoie 
attack in the vast majoritj of initancts, " so that if tjjthoid 
fever b^pcDE only once in life it is. as in sm^-pox. mnply 
becaose the typhoid fever poison eanuM ffroK affai* in a 
body in which it has once bred," and after pointing oat that 
what we actually tee in smoll-poi tafae$ place in the diseases 
of tbe same group, including typhoid fever, he eiubb up : 
" Th4 iirins imian body, thrrefcre, it the tail in Kiich tkil 
tpeeifif pviten brttit ami multipiiei, and that matt ^eeifie 
at procettet iekic\ ematitutrt tif ftrrtr Utrif it tfie pnttn hg 
Kkit\ tht multipticaSien it ffected. As in EmaU-poz, SO 
in typhoid— to sptead by this mode of reprodaction is not 
only a characteristic bat tbe niufn^fact in its history. " 
For hifn , " aU the eroaoalicHu from the sick are in a certtdn 
decree infectioaf. At the rame time it is one of tbe 
priDCipal objects of this work to show that what is cast ofi 
from the intestines is incomparably more virulent than 
anything else." Ontbreaks of typhoid fever such as 
he desoribev. according to his \'iew, "never occor 
except under one condition — that is to say. where do 
sufficient proviaiocs have been made for preventing tbe dis- 
chai^'es from tbe human intestine from contaminating the 
soil and air of the invaded area. Where these pravisions are 
wanting the most spacious rooms and the freeet internal 
ventilataon afiord no certain security against the spread of 
thefever," Finally: "Like malignant chi'lera. dysentery, 
yellow fever, and other^ that might be named, this is one of 
tbe great groap oE diseases <rhit-\ infeft thf fmund. Hence 
the quasi-miasmatic character attaching to them all, whioh 
ha^ misled bo many observers as to their true mode of 
spreading. " 

It is eot t»o much to say that in this admirable treatise 
Dr. Budd proves his contention up to the hilt, suffioientlj. 
at any rate, to convince the highly-trained scientific mind of 
Professor Tyndall who, in a powerful letter to the Timet 
dated Nov, 6th, 1874. referring to one of the outbreaks 
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described by Dr. Budti, sayB ; "How could a disesae whose 
characteristics are bo severely demonstrable have ever been 
ima gitigri to be non-cantaginus 1 How could such a doctrine 
be followed out, as it has beeo to the destructioo of human 
UfeJ" 

In March, 1S74, I rend a i>aper before the Epidemiological 
Society "On the Alleged UpontaneooH Froductioc of the 
Poison of Enteric Fevec," frona which I may be allowed to 
make the following qnoUttionB : — 
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of eici«lBl lefa^e, but ei^ppciaJly by poUntioii of diinking- 
water bj such loai matters. In tlie earl; tJmeE in t£e 
inTesti^tion of the causes of this dit^ease it was coneidered 
eoffident to shew that a place where it prevailed bad its 
water, air, or Eoil or an; or all of them contaminated with 
Bxcremental filth. ThnE. in the tlurd report of the medical 
officer of the Privy Council, pablished in I860, ontbrealis In 
Bedford, Bath, and EingstOD-Deveril (Wilts), and Dronfield 
(Derbyshire), are reported on, and in all of them it is cbD' 
^ideied sufficient to show the state of thinge juEt mentiooed. 
Bnt the inspectors of the Privy Conccil, headed b; Dr. 
Buchanan, and nnder tlie goidance of Ur. i^tmon, were very 
Mwn not satisfied with sncb investigations and adopted the 
plan of, as far as possible, tracking each outbreak to the 
special circumstances more partioalarly associated with it. 

We will ni^w consider a cumber of instances in which 
oases of outbreaks have been caused in this and other coun- 
tries, b^inning with those which have been connected with 
genrral intan'tari/ tonditii'iu, and 1 shall, as far as possible, 
quote the actual words of the reporters, as that will make 
the information mnch more valuable than if 1 summarised 
the reports m;self. In the sixth report (1B63) ot the medical 
officer of the Privy Council is a report by Dr. J. S. Bristowe 
on fever at Whitehaven. He satisfied him>-elf that the cases 
were undonbtedl; cases of typhoid fever. He came to the 
conclusion that the fever was spread by means of general 
filtli; conditions. He says : " I have no hesitation in assert- 
ing that there is no English town with which I am ad^nainted 
where tie aacitarj circumstances (with one or two esceptions) 
of the inhabitants, and especially of the poor, are in a more 
disgraceful and degrading condition. The houses of the 
labonring population (more particularly in the central parts 
of the town) are crowdrf together in a way which ia 
scarcely conceivable ; the honses are for the most part dirty, 
dUapidated, and imperfectly (if at all} ventilated ; the; are 
overcrowiled and the cellars are habitually let out as 
tenements ; houses, courts, and even streets are without any 
privy accommodation and where privies are provided the; 
are of the most objectionable kind and generally most objec- 
tionable as regards their situation ; drainage scarcely exists. " 
And it must be remembered that this is the opinion of a 
metropolitan medical officer ot health. Under the heading 
" Oaoses of Fever " he sajrs that the condition of things dis- 
cloted in the statement just made "amply accounts for the* 
present epidemic of fever ; indeed, it is difficult to suggest 
an; measures for producing typhoid fever so likely to be 
efScient as those which have allowed Whitehaven to be 
degraded into its present filthy state, " 

In the seventh report of iJie medical officer of the Priv; 
Council (1864) is a report b; Dr. Bristowe on fever ai Grant- 
ham. He states that it was ' ' true typhoid or enteric fever, " 
He shows Uiat it was not caused b; the water-enpply because 
it WM distributed amongst persons supplied from various 
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And he considers filthy conditions b 
it and saya ; " Knowing well as we do that typhoid fever has 
been ebonii over and over again to arise from the efitavia of 
accumulated human eicrenient and that throughout the 
whole town of Grantham eucb effluvia have prevailed there 
remains, 1 think, scarcely a doubt that the disease must be 
attributed to this canee. The fact that the disease has 
prevailed chiefly among tbe better-oS classes is, on the 
whole, confirmatory of tliis view, inasmuch as it is their 
houses chiefly which are connected with the imperfect sewert 
(and connected, too, by imperfect means) and it is mainly 
along the stceets which they occupy that the principal sewer> 
of the town pass with their (until recently) imtrapped gully 

In the same volume is aaother report by Dr. Eristowe on 
an outbreak of typhoid fever at Debenham . He points out 
that the disease yearns to have clung to the eastern portion of 
the village and especially to the houses bordering an the pond 
or in its immediate neighbourhood. It would seem, and is 
by no means improbable, that this stagnant reoeptaole for 
filth was pestiferous and Uie direct cause of the illness which 
prevailed. 

Of the same date is a report by Dr. George Buchanan on 
the sanitaiy state of Bridport, of whicli he says : "In troth, 
scarcely one London district really reaches tbe fever death- 
rate of Bridport, for those which appear to exceed it are 
chiefly those in which the great metropolitan hospitals 
receiving fever are sitoated. With London CiW', with 
ClerkenweU, with Marylebone and St, Pancras, Bridport 
will not bear a moment's comparison as to its fever 
mortality ; no. nor even with Holbom, or Betbnal Green, or 
Bt. Giles. " He adds that the fever was. no doubt, typhoid. 
Dr, Buchanan puts down as the causes contaminated water 
from shallow wells, described in a local broadsheet as 
"looking yellow, taeting strongly, with a nice good drainy 
ameU." And "the retention of decomposing ordure and 
refuse about the houses. The air of the tamn i» polluted 
ieritmal^ and on a considerable scale." 

Dr. Buchanan, in his remarliable report '■ On the resalts 
* which have hitherto been gained in various parte of 
England by Works and Regulations designed to promote the 
Public Health," states the general result of his observations 
as regards typhoid fever as follows : — " Many of the public 
improvements have coincided with reduction of typhoid. 
Though not with absolute constancy, drying of the soil of a 
town and reduction in the crowding of houses have been 
followed by reduction of fever. Much more important appears 
to be the substitution of an ample supply of good water for a 
scanty and impure supply ; other things being equal, the 
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towns in wbioh tliis aubstitation baa been ccimpletied have 
made most improvement, Merthyr is a conspicuous instance 
of a town where, before any other important change bad been 
made, typhoid fell to a notable extent as soon as inspection 
and cleansing were adopted. It is, however, the pnrification 
of atmosphere from decompoEing orgimic matters that has 
been moat nniforml; followed by a fall in the prevalence of 
typhoid. And this has occmred equally whether the purifica- 
tion has been broaght about by the abolition of oesBpools or 
by drainage and drying ' middens.' " (Ninth Report of the 
Medical Officer of the Priv^ Council, 1866). 

Id the tenth report of the medical officer of the Privy 
Council (1867) is an account of an investigation of an oat- 
break of epidemic typhoid fever at Winterton in Lincolnahire 
by Dr. Thorne Thome. Of this he says : "The epidemic 
prevalence of fever in Winterton is undoubtedly to be 
aacribed to the disgraceful state of the privies, cesspools, 
ashpits, and wells," and he de-scribes these in detail. He 
also gives an account of the water in the well supplying 
some of the cottages where there have been cases of disease 
and says that the people living in one cottage "and who 
have alwayE enjoyed good healUi, not liking the taste of it, 
have drawn their water from a neighbour's well." On this he 
remarks : " Nothing could point much more conclusively to 
the contaminated state of this water, and on examining it I 
fonnd it to be of a light brown colour and disagreeable taste 
and to yield a considerable deposit after standing for a few 
hours. Under the microscope it exhibits a large quantity of 
oivanic matter, both animal and vegetable, as well aa 
iniusoria and animals of a low type." Dr. Thorne nuuJe an 
attempt to ascertain how the fever originated and on this he 
says: "In some instanoet, 1 endeavoured to ascertain 
whether the fever could have had a spontaneous origin, but 
the inhabitants all seem to be oo such terms of intimacy 
with each other that they Gontinnally frequent the infected 
houses, there assist in attending to the sick, and thus come 
into contact with the bowel discharges, or else they drink 
the contaminated water. My inquiries therefore failed lo 
elicit any information on this subject, and owing to the 
fever having now existed in the town to a greater or lesa 
extent for nearly seven years I was nnable to ascertain the 
manner in which it first originated. " 

Mr, J, Simon in his Report as medical officer ot the 
Privy Council and Local Govermnent Board for 1873 (New 
Series, No, 2) gives in an appendix " Illnstrations from 
Inspectors' Reports of the four years 1670-73. of the cir- 
cumstasces in which enteric fever is commonly found 
prevalent." There were 148 such reports during the four 

Dr. F. R Blaiall reports on Selborne, Hants : ' ' Outbreak 
of enteric fever following importation to tlie village of a 
case of liiat disease, subsequently spread by polluted water 
and infected privies. Water-supply derived from wells 
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■e w^ or oUier the caase of tfae ^iread of ^ptu»d ferer 
in Bwit nei^iboaibaod, but wbtfi iniesligalied theie caaci 
Imto almirs been foutd to be explained b; Mine other 
canse. For instance, at Xew Brigbton (Che^ire) in 1888 
there were oomplaints respecting an alleged occnrreDce of 
typhoid fever rontid a ceitaic slanghter-honse. Mr. Spear 
reported that the ferer wa^ not more common in New 
BngbtoD than in otiier part^ of the urban disbict of 
Walla^K?, but tliat the t^uleiic; to the reearrenoe of the 
disease waf in the low-!jing part of the district, eqwtdalfy 
in certain lipots. one being in the De^hbomfaood of Qw 
particDl&r slangbtcr-boiue. He, however, stated that "there 
is not sufficient evidence for regarding the ^laQghter-luinse 
as the ongiD of the fever prevalence," bnt XhaX the 
fever was ■' due in all probability to the condition 
of public ^werage and private diainage which in tfae 
low-ljing area, and esipeciallj as regarded the houses 
invaded, was found to be remarkably defective, " Mr. 
Sp^M reported in 1890 that at Runcorn (Lancashire), 
where tj^cid fever had been epidemic in 1884, 1387. and 
1869. the spread of the disease was "associated witb excre- 
mental contaminatim of the air by large deep ill-placed 
midden priries believed lij have received bowel discharges of 
antecedent cases of the disease." In 1891 Dr. R Richmond, 
medical officer of health, ttaced an outbreak at Hat&eld 
Broad Oak to water from tJie town pomp whicb was polluted 
by "the saturation of the soil with offensire matter from the 
want of sufficient drainage in the village, the multitude and 
bad constructitm of the cesspits and the improper disposal of 
boose refuse" as "no drains or sewers are in the vicinity of 
the town pump." (PubH,- Hraltk. ™L iv.) lo 1894 Dr. 
R Bruce Low reported on an outbreak in the borough of 
Widnes (Lancashire) where there had been a coDtianed 
presence of the disuse for a series of years. There vras 
evidence of importation at times from the adjacent town of 
Bancom, bnt the spread of the disease in Widnes wa.^ 
" associated with fouling of air near dwellings b; emanations 
from large privy middens in which are stored collections of 
excrement and other filth under very unfavourable conditions. 
Surface of unmade roads near the houses gradually tilled by 
midden excrement ever; time the privies are emptied, No 
evidence of spread of disease in Widnes recently by coO' 
laminated milk, polluted water, or sewer air. " 

We now come to outbreaks attributed to polluted mater. 
In the sixth report of the medical officer of the Privy 
Council (1863) is a report by Dr, Buchanan on Fever at 
Vwtinic^. He reports that it wnii typhoid fever, and with 
regard to the water he says : "The water-supply for some 
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domestic purposes Is obtained frooi tbe stream in the ralley. 

stated positively, ajid with remarkable accord, that it was 
never under any oircmastances employed for drinking. 
Water for internal use is got from wells on ths monntam 
side, presumably sitaate above any possible eonrce of pollu- 
tion. Only at Bethania (one of the villages of the Festinlog 
Union) nas there mach reason to believe that a drinking'- 
watei had got contaminated by drainage. " He, however, 
adds in a not« : ' ' Though it was very positively stated by 
numbers of persons that they never drank the water of the 
streams it is difficnlt to feel sure that a strict separation 
wonld be made in their use if two sorts of water were 
adnaitted into a house," He was very evidently of opinion 
that overcrowding had a good deal to do with the spreading 
of the fever, for be says, "The fever has been most prevalent 
and severe in the crowded houses. Some mild cases have 
also occurred in clean cottages, not overcrowded. Bat few 
cases hare occurred in the b^racks." 

In the seventh report of the medical officer of the Privy 
Council C18M) is a report by Dr. H. J, Hunter on fever at 
Harpenden. He says: "The disease was plainly typhoid 
with diarrhcea " and he distinctly attribntes the cause of it 
to drinking-water. In describing the huuse where the Qrst 
ease occurred he says; "The well, with a rotten structure 
of timber above it, was in the garden ; and five or six yard^ 
from it, and raised two feet higher, was a brimful cesspool. 
Visitots to Boshet bad complained of the water and a supply 
from another well had been got for them ; but the family 
babitnally used their own well olitil a few weeks ago. when 
they abandoned it becaose the rottenness of the edge made 
it dangerous to approach near enongh to r^e a full bucket. 
This well, like the otJiers in the neighbourhood, pierced 
through a bed of gravel to reach the chalk and the oesspool 
by its side was in the gravel. " Of the house where the next 
case occurred he says ; "But in this case, as in Basher's, 
the family had been obliged to desert their own well after 
bearing with its horrors too long a time. The well was not 
only in a filthy yard, unprotected, near drains and cesspools, 
bat the people who lived nearest to it were, in general 
terms, accused of dirty habits injurlons to the water." And 
with regard to another village where the fever prevailed he 
says: "The first tour houses in the list adjoined and being 
one property used one privy and were supplied by one 
well which had a greater degree of nastiness than the rest 
and which was spontaneously abandoned by the consumers 
soon sfter the fever appeared. Lying low in the filthy 
yard It was visible that it received the surface drainage, 

besides what might result from inward filtration It is 

worthy of observation that the earlier cases were the drinkers 
of this water and that amongst them only of this group was 
there mortality, also that they seemed to have an instinct of 
one at least among the causes of their illness and sought a. 



change of water, with some ^iparoit saccesi^'' There was, 
however, it wfll be noticed, no atMmpt to prove that the 
poison of typhoid fever had io any way oUuned access to 
the water, it being then sufficient to prove that the water 
waf contaminated wiih ^wage- 
In the tenth report of the medical officer of the Privy 
Conncil (1867) 13 a report by Dr. Buchanan on an outbreak of 
typhoid fever at Gnildfoid, of which Sir John Simon says 
that the epidemic of typhoid fever at Guildford was 
peculiarly instractive and adde: "The diftribation of the 
disease, especially daring the first fortnight of the epidemic, 
so nearly corresponded in area with a particolai section of 
the pnblic water-sQpplj of the town as to raise the strongest 
BDspicioas that this section of the water-supply was at fanlt. 
And eventnally these snspidons became a certainty. First, 
namely, it was shown that on one particular day in August 
(about 10 days before the beginning of the outbreak) 330 of 
the 1675 houses of Ooildford had erctjitiMtallg received their 
water from a certain high-service reservoir which had heen 
previoQfly filled from a new well and that the persons 
residing; in or frequenting these 330 booses constituted the 
part of the population on which the epidemic inflnence 
had almost eiolnsively fallen. Sabseqoent chemical 
examination of the water of the new well detected in it the 
products of organic decomposition and examination of the 
local circumstances showed but too unquestionably whence 
the decomposing organic matter bad been derived. The new 
well, no one co^d doubt, was mo^ dangerously situated : in 
the porous and fissured chalk stratum, it was within 10 feet 
of various sewers, one of which, indeed, was traversed as a 
short cat by the iron delivery pipe of the high serrica And 
when after the epidemic this reckless confusion of sewer aad 
waterworks was dissected the state of things found at the 
spot was reported to ns in the following terms by Mr. Taylor, 
one of the Poor-law medical officers of the town: 'The 
engineers employed in the repairs of the steam-engine noticed 
some exndalion on the wall of the engine-hoose next the 
valley where the sewer runs, and the pit of the fly-wheel con- 
tains! a notable quantity of the same. As the exudation had 
the sm^ of sewage the ground was opened in the valley at a 
point adjacent to the engine-house. The sewer was foand 
leaking in various places and the soil between it and the wait 
of the engine-bouse was saturated with sewage, of which as 
much appeared to run outside as inside the sewer. This was 
found to be an old-fashioned 12-incb drain constmcted with 
red, unglaied gutter tiles, with bait joint.= and common 
mortar. The tiles forming the lower baif of the cylinder 
were in places completely worn away and at one point several 
feet of them were mis-iing and the upper tiles had fallen in 
upon the soil below. All the joints gave exit to water and 
the ground was a quagmire of Rlth beneath and on each side. 
Dark-coloured fqetid Klush had to be dug out and removed in 
basket*, making the men vomit who were employed in the 
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work.' There, of coarse, could not be any reasonable doubt 
but that the passage of this filth into the well, from which 
the high-service reservoir was filled, had been the cause of 
the epidemic." 

In his report on this ontbreak Dr. Buolmnan makes a very 
iDteresting observation with r^srd to the period of incuba- 
tion of typhoid fever as follows : "A point in the natural 
history of typhoid appears to receive elucidation if the deduc- 
tions of this report as to canaation are correct. The water 
which is believed to have been the 'cause' of the ontbretJc 
was delivered on August 17th and on that day only. The 
lirst cases of the fever came nnder medical observation on 
August 28th ; after that two or three each day and a very 
large number on Sept, 3rd and 4th. With allowance for the 
varying time that would elapse in various ca'ies between 
the occurrence of the first symptoms of typhoid and the 
sending for a doctor there is enough correspondence in 
these dates to fix the occurrence of the first ayroptoms in 
a great proportion of cases on or about August ZSth, or 11 
days after the operation of the cause. Inasmuch a£ other 
cases occurred in conaidemble numbers for eeveral days after 
Sept. 4th it may be that in those oases there was a longer 
incubation period. This does not, however, upon sncb 
information as ia available, appear to have been neces- 
sarily the case, for many of the high-service houses 
are furnished with cisterns and others with lai^e under- 
ground tanks in which the water recsivad on August 17th 
would be stored ; miied, indeed, more or less with 
other water delivered before and after, but not necessarily 
losing any noxious quality it might have possessed nntil a, 
considerable number of days had elapsed. The houses in 
FanneU's-terrace were attacked particularly early and 
suddenly. These have no cisterns bat take their water 
direct from the mains." 

In his twelfth report as medical officer of the Privy 
Council (1869) Sir John Simon says : " Among the circum- 
stances which we find associated with outbreaks of typhoid 
fever there is none of more frequent occurrence, none which 
we are more entitled to consider directly causative of the 
disease than the cemuuiption of polluted imfur. It has been 
one of our most familiar experiences, one which my reports 
for many years pa^ have again and again been obliged 
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BQuroeB, "so that if the ti 
qunli^ of water this poisonouB quality roust have been 
Bhared bj the canal water, the condnit water, and the well 
tsater as well aa by the water fumlsbed by the oompany." 
And he considers filthy conditions to have beeo the canse of 
it and says : " Enowiiig well as we do that typhoid fever hat 
been shown over and over again to arise from the efflnvia of 
accumulated human excrement and that throughout the 
whole town of Grantham such effluvia have prevSled there 
remains. I think, scarcely a doubt that the disease muat be 
attributed to this cause. The fact that the disease has 
prevailed chiefly among the better-off classes h>, on tihe 
whole, confirmatory of this view, inasmuch as it is their 
houses chie&y which are connected with the imperfect sewers 
(and connected, too, by imperfect means) and it is mainly 
along the streets which they occapy tjiat the principal sewers 
of the town pass with their (until recently) imtrapped gully 

In the same volume is another report by Dr. Bristowe on 
an ontbreak of typhoid fever at Debenbam. He points oat 
that the disease seems to have clung to the eastern portion of 
the village and especially to the houses berdering on IhepotuI 
or in its immediate neighbourhood. It would seem, and is. 
by no means improbable, that this stagnant receptacle for 
filth was pestiferous and the direct cause of the illness which 
prevailed. 

Of the same date is a report by Dr, Geoi^e Buchanan on 
the sanitary state of Bridport, ot which he says ; " In truth, 
scarcely one London district really reaches the fever death- 
rate of Bridport, for those which appear to exceed it are 
chiefly those in which (be great metropolitan hospitals 
receiving fever are situated. With London City, with 
Clerkenwell, with Marylebone and St. Pancras, Bridport 
will not bear a moment's compaiisojt as to its fever 
mortality ; no. nor even with Holbom, or Bethnal Green, or 
St, Giles." He adds that the fever was, no doubt, typhoid. 
Dr, Buchanan pnts down as the causes contaminated wal«r 
from shallow wells, described in a local broadsheet as 
"looking yellow, tasting strongly, wltli a nice good drainy 
— „ „ ._j .,..._ ._...- ^ ^^ decomposing ordure and 
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Dr. Buchanan, in bis remarkable report "On the results 
*' which have hitherto been gained in various parte of 
England by Works and Regulations designed to promote the 
Public Health," states the general result of bis observations 
as regards typhoid fever as follows :^" Many of the public 
improvements have coincided with reduotion of typhoid. 
Though not with absolute constancy, drying of the soU of a 
town and reduction in the crowding of honses have been 
followed by reduction of fever. Much more important appears 
to be the inbstitution of an ample supply of good water for a 
scanty and impure supply ; other things being equal, the 



iodgineiit, to aaj that in 017 opinion Clark's (ever iomehow 
or another was caused by the fever imported from 
London." 

Typboid fever has been very freqaentl; spread by ean- 
Uaiijutlrd Kotrr from tka/CoTr irelU. Other imtsnces of 
this are the following. In 1873 I traced a severe ontbreak 
of typhoid fever at Morket-Weigbton (Yorlii^) to the well of 
the hotel in which 1 was staying. More than one member of 
the landlonl'a family bad had Uie disease and the privy was 
situated cloee to the well. In St«ne (Staffs.) Dr. Edward 
Ballard repori«d in 1374 that there vias a constant prevalence 
of enteric fever, and that among other canoes was the 
following ; ■ ' Wells sank close to CRispita and d rain openings. 
Privies and wells specifically pollated by the excremental 
discharges at the sick." 

In the Twelfth Report of the medical officer to the 
Local Government Board for 1B82 is an accoonl of a 
localised oatbreak of typhoid fever at Norwood, in the 
Uibridge Rural Sanitary District, by Mr. W. H. Power 
(now the chief medical officer of the Local Government 
Board). The oaa?e of this oatbreak was so clearly traced 
by Hr. Power and is of snch gr«at interest that I may 
pertiaps be eionsed for giving his acconnt almost in exti-iuo : 
• • Veiy early in the investigation it was noted that 
the saddenness. the intensity, and the impartiality of 
the incidence of the outbrealt best accorded with what is 
known of enteric fever epidemics caused by specifically 
infected water or milk. Milk caosation of this nntbreak 
had for good reason to be set aside, while as regardEi its 
possible cansation by water there appeared at first sight 
a serions diffionlty. The 14 honses invaded in the 
npper part of the terrace are provided with three pimipt, 
each of which, it was affirmed, sucked from a separate 
well, and hence there appeared to be required for explana- 
tion of the outbreak by water cansation sudden and 
simultaneous infectiveness of the water of three separate 
wells many yards distant from one another and from the 
houses. This seemed a highly improbable occarrence, and 
thus some time was spent over the cesspool air hypoCheBlB, 
until the great difficulties in explaining the aUacks of 
lomates of house No. 13 (which is on a separate system of 
□esspools) (omished a cine of much value. Tt mai fonml 
that piiiHp JVo. in. which served houses Nos. 13, 14. 
15, 16. 17. and 18 had at the date oftke outbreak been for a 
long time imt of order, and a-s a consequence the inmates 
of these houses had for many weeks before their illness 
sought for water elsewhere. Naturally they resorted to the 
pomp most accessible, mhich happcTiril to be puvip !fii, II., 
forpninpB No. IV. and No. I,, which also they could have used, 
were cat off from them, the one by a strong fence, the other 
by a brick wall. Thns it came Co be seen that at the time 
of the outbreak all the houses invaded had been tor many 
weeks getting their water-supply from one or athrr of tnw 
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iiut«ad vfjrem three punpi aa had been confidently atated. 
This reduction in tlie number of puinps, anA therefore of 
wellit implicaUd, did not, however, greatlj help towards 
belief In water-cansntlon of the outbreak, for there seemed 
welt -nigh as mnoh difficulty in accepting sudden and 
simult^eous infection of two as of three wells. In this 
dilemma I eonght to ascertain whether pump No. II. bad 
not for some reason or other come into temporary and 
exceptional use shortly before the occurrence of the outbreak 
by the inmates of houses 23 to 30. But this suspicion 
had to be abandoned. Both pumps had been in good order 
throughout the period in qitestiou, and pump No. I., which 
is separated from pump No. II. by a brick wall, bad 
been used, and solely used, by the inmates of housea 23 to 30, 
all of which houses had been invaded in the outbreak. Still 
I was unable to accept a hypothesis of sudden and simnl- 
taseous infection of two widely separate wells far distant 
from tjjo houses and from the cesspools— rather I was ^- 
posed to regard the conHdent local assurance respecting 
pumps Nos. I. and II. :<ucking from separate and distinct 
wells as open to doubt, anAtbasit eame abtmt tfmt T amnatauiad 
that for eomplete belief in water oowafitfn of the otct1>reak it 
teat neeeuary that pnmps No. I. and II. ihould ai/akfrom a 
tingle mell. My surmise was qnickly put t« the proof by Mr. 
Freeman, the iiiapector of nuisancen, with the result— a great 
surprise to certain inhabitants of the tenace^that the suction 
pipes of Nos. I. and II. were found to lead to one and the 
same well. 

Here, then, in infectiousness of a particular well water is 
explanation in some sort of the outbreak. It aocounts for 
the limitation of the outbreak to the particular part of the 
terrace cemprising bouses 13 to 3D a.i well as for the intensity 
of the fever incidence on these houses. But it does not 
explain all the facts. There remains to be accounted for 
the two months' interval between the August-September 
series of cases and the outbreak of December, and especially 
does the suddenness of tlie outbreak when it did occur 
require explanation. 

At an early stage of suspicion as to water causation of Che 
outbreak and upon assumption of conservation in the cess- 
pools of enteric fever material derived from the Hrst series of 
cases with subsequent soakafe thence of this material 
through 60 or 70 feet of soil to two or more wells, the 
above facts did not appear easy of explanation. But no 
sooner was a particular well found to be alone in question 
than a clue appeared that bad been wanting. For thus con- 
sidered it was seen that suddenness of the outbreak aUneit 
Tueeiimrily implied mdden infeetivenett of the partienlar 
well, such as might have resulted from fresh conditions 
newlj brought to bear on it, and on it alone ; and search in 
this direction now revealed the following facts. On Nov. t7tk, 
1881, cesspool cleaiisiDg was commenced in the terrace and 
was repeated on subsequent days up to early December ; and 
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the eltaming pToeeedinti> inchided ttemtfcTenee of the eententi 
of thete ceitpooU to a Me newly dug in ike garden tirnie 
40 feet freni, on higher grawid than, avain the line 0/ natural 
toalmge to, the partiaulaT well mhioh hai been called in 
qaeation. Now the laain ouCbutat of the fever did not 
occur until the second week of December, soon after the 
commencement of this cesspool emptying. Then, be it 
obseived, and not till then, did an; notable extension of 
fever in the terrace take place, and thia notwithBtanding 
that tha cesspools moet be regarded as having fostered ever 
since August nsteriaJ presumabl; capable of causing enteric 
fever. The inference is not to be avoided — namely, that this 
exceptional transference of cesspool contents to a bole in 
the ground near the particular well speedUj brought about 
specilic pollution of the well water, and thus occasioned the 
sudden outbreak of enteric fever among persons using that 
weU water. 

Certain snboidinate considerations remain to be noticed. 
The; do not affect the above conclusions, though the; ma; 
have interest for the etiologlst. Allowing for the incubation 
period ordinaril; observed in enterio fever, this ontbreak 
followed very qnickl; on the procedure which ia believed to 
have fouled the weU, It would seem, therefore, that either 
highly potent infective matter transferred from the cesspools 
to the soil of the garden passed at once into the well ; or, in 
this particalar outbreak, the interval of time between the 
occasion of infection and the tirst symptom of illness wa.9 in 
uion; persons abnormally shortened. Shortening of the incu' 
bation time may no doubt have occurred. In would be in 
accord with esperience of certain milk outbreaks of enteric 
fever where consumers of large amounts of the implicated milk 
in a raw state have seemed to suffer from fever within a very 
few days of their infective meal. And what is true of enteric 
fever conveyed by milk may be true also of enteric fever 
conveyed by water, for in both instances there ia chance of 
infective matter of great potency getting applied directly 
and in abundance to the intestinal tract. In this ontbreak 
there was in man; cases the usual difficalty in exacO; fixing 
the date of attack, but so far as I have been able to ascertain 
by personal inquiry case by case the early attacks occurred 
as foUows : — 
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The above facts are not, it will be observed, ii 
with . shortening of the incubation period, as regards the 
earlier cases, though abridgement of that period is not 
absolutely requisite for their explanation. 

Upon the whole, I am indisposed to accept such eiplanatioc, 
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believing' rather that infective matter passed directly ta the 
tvell im, •r «t(*i» a/rw Ajiiw» of. Ike 17th Kovevibrr , and for 
the foUowiDg reasons. The freehl; dng hole in the gardrai 
to whicb cestpool uoclents commeDced to be transfCTred on 
Nov. Ztib was ^tuate, as ba^ been said, gome 40 feet from 
tbe particular well, apon higher Krouad, and in the line of 
nAtnral eoakage to the well. No doubt, therefore, the . 
relative podtjons of the cesspool deposit-hole and the weU, 
and the partnu oAarorfar qf the grarfil^ tvil iiUervening 
hrtirreA ttnii, were physical circamstances candacive to 
rapid pauage of catpoei-deTi<i)eA liquid from, the newly tnade 
Veif (• thr loell—tkvugk the interval of iO feet that had t« 
b« traversed b; this liquid In getting to the well aeema at 
first sigbt to almost forbid belief in fouling in this way of 
the wSl wiUiin a few honra of commencement of cesspool 
emptying. But there are other circumstances to be tikea 
into aocQUUt before a decision is arrived at. The heU 
firthlf atair '» f*r gardeit far Ike re^eptiim of eeupocl 
fintlrmtt mat dug againtt a tvaU that rwu toward and 
irilltitt tkrfe or four feet nf tke pmrtieiUar nell, mid 
nearly midieay brtteeen ttii iole and the well the motion 
pipr of P<"«l> -^"i>. -"- pattei iBtmediately beneath the 
foundation vf tAe wall an it4 may to the well. It cannot 
be doubted that we have here special facilities for n^d 

CMige of foul fluid from the recently removed cesBpool con- 
Lstotbe particular well. Fluid matterspoured against the 
wall would travel towards lower groond moat readily and 
quickly along the fonndation of this wall and could be thus 
led in the direction of Uie well ; and, further, apon reaching 
A spot nearly midway between this starting-point and the 
well, such liquid matters could gain access to the trench in 
which the suction pipe of pump No. 2 had originally been 
Iftid, and following this new course alongside that pipe wonld 
be conducted directly into the well. Whether or not the 
above wan the coarse actually taken by fonl liquid matters 
■okklng (mm the cesspool deposit hole to the well cannot now 
be dotermined. Mr. freeman sought to put this surmiee 
also to the tB>t, but he failed for the reason that the plumber 
who had mennwhile been employed in laying on the Norwood 
Water Company's supply to the terrace had removed the 
suction pipeti of the wells. In removing the snction-pipe of 

Sump No. 2 the interval of ground Iretween the cesspool 
epo«it-hole and the well had become so greatly disturbed 
that trustworthy evidence on the above point was not to be 
hod." 

In 1663 Mr. W. H. Power made an important report on an 
uutbreah at Hitchin on which Dr. Buchanan makes the follow- 
ing remarks in his reportas chief medical officer : "Inareport 
by Ur. Power on an epidemic prevalence of enteric fever at 
Hitohln fresh illustration is given of the now well-known 
(act that the distribution of enteric fever often follows, bofli 
fn place and time, the distribution of impure water in such a 
way that the water cannot but be regarded as conveying the 
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maAejUa of the fever. Tbe ]>3rticalBr interest of the Hitcbiu 
ODtbreak arises from Che circumstasces that it nas the 
nater-anpply ol tbe sanitary authoritj which had become 
thoB infected and that tbe impurity, certi^cly connected (as 
Mi. Power's report shows) with the fever, yet had not been 
anywise recognised a& the cause of the fever oatil his inquiry. 
In these respects andtnowing the ability of cholera to be con- 
veyed by water in the same manner as enteric fever, the case 
of Hjt f.hiti is of particular value U) the present report." Mr. 
Power states that "the public water supply is derived from 
the Bath spring, situated at Charlton, half a mile south ol 
the centre of the town. This spring arising in tbe chalk 
Bows into an underground chamber adjoining a cottuge built 
against (be hill side. From tbe chamber tbe water of the 
tipring is led by iron pipes through a neighbouring spinney 
(supplemented at intervals between tbe iron pipes in ite 
course from several additional springs coming to tha surface 
therein) across the Hiz into Priory Park. From this point 
the water condnit, now consisting of claj-socketted earthen- 
ware pipes, is conveyed into the town by way of Bridge-street, 
and, recroBsing the Hlz again by iron pipes, finally dischaigea 
into receiiing tanks in connexion with tbe pumping well 
which is situated close to tbe river in Queen- street. 

The water had generally been considered to be not only 
sufficient in quantity but unobjectionable in quality. 

" But from the story that has been told respecting the 
method of conveyance of the water to the town there is 
obvious suggestion of many chances of pollution encountered 
by It on its way thither, and it cannot, therefore, be regarded 
as Qniforml; a safe supply. Formerly risks of pollution of 
the water were even more abundant than at present, and it 
needs to be said that the existence of such risks has not been 
disregarded by the Sanitary Authority. Within the last few 
years certain privies belonging to the houses at or near to 
tbe Bath spring have been removed to a distance from 
it, and their vaults have been made watertight. Earthen- 
ware pipes, too, that at one time conveyed the water 
through tbe spinney have been replaced by iron pipes, 
and inspection holes on the conduit in the r.piimey, which 
at one time were left open, have been fitted with heavy stone 
covers. Some other and serious risks to tbe water that still 
remain may be particolarised as follows: — The cottage at 
tbe spring is occupied by a laundress, whose cellar- kitchen, 
used by ber as a wasb-hotise, is within a few feet of, and at 
a higher level than, the undergrotmd chamber containing the 
spring. Consequently there is, in the event of this woman 
washing clothing or linen fouled by enteric fever discharges, 
risk ot epecifii^Uy contaminated laundry water soaking 
through (he imperfectly drained floor of her cellar-kitchen 
into the spring itself. Again, the spinney, where are the 
minor sprir^s coming to the surface and supplementing the 
poblic supply, U not securely fenced against trespassers, and 
as a result the ground here was. on my visit, observed to be 



UUMWl hj ham>n «xcrciiieDt. Farther, the clsj-Mcketted 
mMImbwu* PToiintt between tlie spnDeji and the pumping 
«liU K»; not b* relied od for safe codv eyaoce of the town 
WttH. V*tU)lB Ihc Vimils of the Priory Park it pemuls 
litflMf* notbtna wvirw ibui addition of soil-water to the 
nuhllo ■VJTP')' < ™^ '» 'I" coD"^ throngh the toim this coa- 
wM. oiiiav* It) ralaUitn with a ^arietj of iewers and diaicc. 
rttn* lit whloli arc vnj ncasibly defective, and here, therefore, 
therv t> t1*V i>t Ihe ooniluit taking up, along witb soil watei, 
ilnnniviKt.'t foul matt<>rt that ha^e b«eD einded trom drains. 
At llie jwlni, I.K>, ill llr><lce-street where tlie conduit crosses 
tite llli, Kimitu' risk to I^e town water-Bopplj is notwhol^ 
kv. 1 1 I'll l>\ ^i.U<iiiuiuin nt iron (or eaillienwaTe {npes. This 
I.. ' ; I- iK't less than SOyoaiBold, ttiay beseen 
! .■ tx'vl of the riier, acd a junction in the 
I ■ i!iT ol the stream has every appeanmce 
miilpit Finally, even on its arrival at the 

KL>iii|"iiK "nijxii, liM town water has been by no means tate 
«a, i.Ul^iww puUatton, as will presetitJy appear. " 
"Ttw y«bUe imMr-saralT of Hitchin having cone tbOf 
mdOT fMVMcMh !)>• note alroady recorded as lowing 
fwtou* llu* to Uw waMT on it< pasiia5« to the service 
ittHMVoIr Hi')«att"l i>\' gravM import, and now an addi- 
tloiMl luol iMO<>)>tiMuil riBk til t^e water, not as yet de- 
SnM. ilouiandeil MV'wiiit mnsideration. This forUier oppor- 
iniUty tor iwllnlliai of llis pnblio wat«r-fiipp1y consisted io 
iha dioumkUUiM Ihat. at the pumjung station an eight- 
Inch Q\-«Tflow pip*. Ov«tri\-ed to convey surplus water from 
VM nedvlng Mnk and i>amping well into the river Hii, per- 
nlttad on oooMdon reflux ot tlie river water into the tank. 
DIaeOTM; ot thin defect in Jannaiy last was not only 
rtalWlig but wa« In a way satisfactory to the sanitary 
auUiM^. tor It went far to eiplain a difficulty that had for 



IntinTKia, Ilia wat«r in the ptimpin|: well had been apt to 
baoom* turbid. Along Willi ideRtifioation of the canse of 
thi* oocMional turbidl^ at the wUer service came reoognition 
alM that oolBotd«aioe ot two (eparale conditions was requisite 
for bliok flow ot the rirer into the tank. Th«se were slight 
rlae In lie level ot the water in tie ri\-er and a redac- 
tion by pumping oiiemtions of the level of the water 
In the tank and pumping-well to the extent of arresting 
overflow to the river from the tank tbrough the over- 
flow pipe. How often in times past these oonditions have 
been coincident it i& itapossible to say, since the occasions 
ot turbidity of the water-supply have not been recorded. 
But in the winter just paired, under circumstances of 
admittedly exceptional liability of Uie river to flood, 
and witb modification last November of the routine of the 
engine-man's labours bringing about a doubling on pmn[nng 
days of the hours of pimipitig, opportunities tor coincidence 
of the conditions requisite for pollution of the pnmping-well 
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have seemioglj been more frequent, and unquestionably 
daring this winter turbidity of the water in the pumping- 
weU has occurred on aevei^ occasions. The defect of the 
overflow pipe here noted was, it stould be stated, rectlGed 
on Jan. 13th, since which no further turbidity of the water- 
sQpply has been observed. It would perhaps be difficult to 
over-estimate the gravity of the above defect in the water- 
service apparatus. For tbe Hiz, which in its course thioaeh 
the town is hardly more than a ditch a few feet in width, 
receives refuse matter cast into it from poorer dwellings 
abutting on it, and the livor water, therefore, is liable to 
contain some of the most dangerons qnalitiee of sewage. On 
one oooa«ion of cursor; inspection of the river 1 myself 
observed littered on the edge of the stream, just above the 
point of entrance to it of the overflow pipe from the water- 
works and ready to be carried there by the first rise in level 
of the river, diarrhceal e:tGrementB oast out frona the iKici 
windows of dwellings on its banks. It would seem, there- 
fore, that given the existence of enteric fever in Hitchin and 
the not rare chance of ezcrement from fever patients getting 
into the river, with the liability of the river water to on 
occasion supplement the public water-supply, there should 
be no difficulty, if the water service has really been io 
fault, in getting some more precise explanation of the 
epidemic diffusion of the fever in the town than has 
jet been afforded. Accordingly I sought to ascertain 
whether or cot — having regard to a two weeks' interval 
(or thereaboats) such as uaoally elapses with enteric fever 
between the occasion of infectian of an individual and 
the first beginnini; of his illness — there bad been any observed 
occasions of turbidity of the public water-supply that could 
have been related to outbursts of fever in the town. 
There was, however, difficulty in ascertaining this, for. as 
has been mentioned, no record has tieen kept at Hitchin of 
the occasions of turbidity of the wat«r service. In the end I 
was able to 6s the date of one only of such occasions, 
arriving at it in the following fashion. The outburst of 
fever in mid-January, which was most recent, and the facts 
abont it most likely therefore to be remembered, was taken 
as a test case, so to speak, of ability of the water service to 
spread fever, and information was sought as to turbidity of 
the town water two weeks previously — viz., about the end of 
December — with the following result. On the afternoon of 
Saturday, Dec. 30th, a day on which a heavy rainfall Ot 
0'67 inches was registered in Hitchin, very general complaint 
bad, it turned out, been made to the waterworks manager 
that the watfir delivered by the public mains was thick or 
turbid i and examination forthwith undertaken by the water- 
works people revealed the fact that the water in the pompng- 
well and in the service reservoir also was in like condition. 
Seemingly, it was the amount on this occasion of turbidity 
and its close sequence on Che rainstorm that raised among the 
people concerned about the waterworks suspicion as to its 
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origin and whidi led eTentaaQj to detectjoo of the offeod- 
iag orerflow pipe. Nott, m tar u 1 coold team, the 
water in the Hii on Dec 30Qi, nee Foddmlr and 
luiidly, and it could at once bare pasted back, and in oon- 
mdeiable Toliime, Uirowb tJie oveiflow (ape into the pomp- 
Ing-well, for in new of the storage of water neeeaauy Kir 
Bandar's cmsamption pumping operatioas had t^ 4 P.H. cm 
Batnrda; laeted nine hooiK, tbn? Kdncing to a compaiatiTetf 
low level the 'spring water' in the pmnping-well. and 
leaving the pipe intended to condoct f orpins water from the 
pomping-w^ into the river to Gerve as a coadnit for bock- 
flow of river water into the pnmping-well. Id tfae face of 
the above evidence it is impo^ible not to admit that in all 
proljabilitj there has been direct relation between the cir- 
comstances of poUation on Dec. 30th of tbe pablic water 
setiice and the ontbctst of fever in mid-Janoaiy. As to 
tbe oatbnr^ io mid-December, however, like causation maf 
not, in the absence of like positive evidence, be qnite so 
confidently affirmed. Bat looking to the very similar 
behaviour of the two outbar$ts, and to the other evidence 
tiiat has been addoced tending to convict the water service 
as responsible for the observed distribation of tbe fever, it 
is easy 1« credit for this, the Erst ontbreat. similar direct 
lelaticni to the pnblic water service. And in this connexion 
maybe noted some facts or coincidences that are interesting, 
though not perhaps worthy to be classed as evidence. In 
regard to boui ontbnrsts there were matters connected with 
the water-supply that, on a hypotbesis of water cansBtion, 
might have been concerned on each occa-'ion with tie other- 
wise anexplained rapid declination and sndden termination 
of the outburst. As regards tJie second, or January, out- 
burst, discovery of the defaultang overflow-pipe and arrest 
In mid-January of this source of pollution of the pnblic 
water service was followed some two weelcs later by sudden 
cessation of the fever, and similarly complete emptying and 
thorongh cleansing on Dec. 14th of the storage or service 
reservoir (which, for the purpose of the present hypothesis, 
may be regarded as having been the storage reservoir of 
fever material also) was followed again in abont two weeks 
by well-nigh complete disappearance of all fever that can 
be considered as related to any common cause of the 
Deaember outburst. " 

In 1884 Dr. David Page reported on an outbreak at 
Beverley (Yorkshire). The water-supply was chiefly from 
borings into the chalk which were occasionally found to be 
polluted by defective drains in their neighbourhood (there 
were 186 houses supplied by a private waterworks com- 
pany) ; other sanitary defects ; an outbreak of typhoid fever 
occurred in July, 1884, consisting of 231 cases in 125 honse- 
holds ; the main feature of it was that the general water- 
snpply of the waterworks company derived from a deep well 
in the chalk was specifically contaminated, the company's 
well and reservoir being in immediate contiguity to a sewage 
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irrigated field belonging to the East Riding County LaoatiD 
Asylum, in which cases of typhoid fever had oconrred before 
the outbreak in Beverley. 

In 1869 Dr. J. Ashburton Thompson, chief medical 
inspector of the Board of Health of New Saath Wales, issnad 
a report on an outbreak of typhoid fever at Balranald which 
he traced to pollution of water in a certain tank which wa« 
supplied with rain-water and was sunk in the marly clay and 
not known to be puddled outside ; near it were several 
cesspits. It was shown that 14 households, in all 124 
persons, were supplied with this water, and an analysis of 
the cases in those 14 households in which that water was 
regnilarly drunk, in comparison with that of honseholds the 
people of which are not known to have drunk it, gave the 
resolt that of 124 persons who regularly drank the water 34 
per cent. suSered ; wtOe of 476 persons whose relation Ui 
the water cannot be defined (that is, who were not known to 
have drunk it) only 5 Z per cent, suffered. 

I am indebted to my friend Professor Brouardel. for many 
years Doyen of the Faculty of Medicine of Paris, for the 
particulars of three outbreaks of typhoid fever which he 
investigated and reported on in 1887. The first occurred at 
Pierrefonds. In August and September, 1886, 24 persons 
from Paris and Versailles went to live in three adjoiniuK 
hooaes at Pierrefonds ; 20 of these persons contracted typhoid 
fever more or less severely, and four of them died. It wai 
ascertained that cases of enteric fever had occurred in tbeee 
houses before, one of them having been visited five times by 
this fever between 1874 and 1383. The water-supply in the 
houses on both sides of the street was from wells which 
communicated wilih one another through the very porous 
soil. This was proved by the fact that a few years before 
a fruiterer who kept one of the bouses on the other side of 
the street let fall a can of oil into bis well, and three or 
four days afterwards the oil appeared in the well of one of 
the houses in question. The subsoil water supplying these 
wells passed either ^ongside of, or below, the cesspools of 
tbe di^erent houses. These cesspools were not watertight, 
being constructed of small stonos without any cement. 
(toe of them, with which two of the infected houses 
were connected, had a small drain from its tower part 
discharging into the neighbouring stream. This drain at 
" iiapectaon was blocked, tbe cesspool had 
" ' ■ "" ars, and it was almost fall 
be removed with a spada 
ses were dug at distances 
of 9 and 20 metres respectively from this cesspool 
and in snob a position that the level of tbe bottom 
of tbe cesspool was a little above that of the surface 
of tbe water in the wells. To increase the danger the rain- 
water from the roofs was also discharged into the cesspool, 
so that whenever there was a heavy shower the water washed 
the fiecal matters into the subsoil and thence into the wells. 
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A fpecullj mterestiiig obeervatim wis made with regard to 
tlie dal«t of att^idk.. In one house Gve persons out of seven 
vsre attacked, »11 on Angast 2Tth or 28th. Id another seven 
pmoae OQt of tune were attacked between Sept. ITlh and 
22od except one dome^c who was attacked on SepL lOtll, 
wbereai in the third bouse all the membeic of the family 
wer« Attacked between Sept Z5th and 2Sth. so that each 
fatnil; was attacked at a different time, bot all the members 
of one famil]' were atlocked at abont the same time. Dr. 
Bronardel points oot sn interestaug explanation of this in the 
faj:t that there were heavj rains on August ZaA, ZZnd, 23id, 
and 24th. and Sept. 3rd. and that the attacks at these three 
houses were in each case abont from 20 to Z5 days after 
these rttins. He aiixi adds tb&t the difference in the diatanoe 
of the wells from the cesspools no donbt bad eome relatioii 
with the difference of the dates of the attacks. Samples of 
water from these wells were bacteriologically examined 1^ 
Dr. Chantemesse, the director of the Bacteriolo^cu 
LaboiatoiT at the Faculty of Hedidne of Paris, and 
by M. Wiilal. and they obtained from one of tliem (a 
month after the outbr^ik of the diseBse) cnltivadooB of 
the Eberth-Gaffkj bacillns which they identified by 
comparison with cnltivatlons obtained fnim the blood of 
the spleen of a person snSering from typhoid fever. The 
water was also chemicaUy examined bat it was found that 
the organic matters in solntion in it had been almost com- 
pletely oiidised. Of this Dr. Bronardel remarks ; "ThiB is 
an observation of which the importance is easily understood 
in the discussion of the question of the puri£catioD by the 
soil of sewage water charged with excremental matters. It 
ihows that the soil destroys organic matters which come in 
contact with it ; they nndergo nitriScation in it ; but it is not 
the same for the germs of typhoid fever. They persist a long 
time In the earth ; they lived for more than a month in the 
water of one of the wells oi Pierrefonds. " He then goes on 
to Bhow that a case of enteric fever had been imported from 
Paris into one of those houses at Pierrefonds at a remote 
period. As is very usual in such cases the intensity of the 
dlaeaso varied very much among the persons attacked. Of 
thin Dr. Brouardel says : "Of M persons 20 were attacked. 
Of these four died ; sii recovered after a well-characterised 
attack of typhoid fever ; sis others suffered from elatt 
fihriUi typhiqiui; two others from short attacks called 
tmbarrat gtutrigvei, apparently not sjiecific ; and two had 
violent attacks of fever. The character of these different 
manifestations only obtains its tme significance because they 
were simoltoneously developed among the same sorround- 
Ings." " If these morbid conditions had not burst out in the 
Mune focus their nosologic value would certainly Lave been 
misunderatood," On this point he quotes F. Lorain, "De 
la Temperature du Corps Humatn et de ses Variations 
dam les Divers Maladies." "Perhaps there is a iypioideCte 
ax th«re is a varioloid. There is no reason why one 
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Bboold not admit tbis hypotliesia, but it is a bypotbesis, " 
Of this Dr. Bcouacdel says : "That wbioh Loraia coDsidersd 
OB a hypoUiesis seems to ma to-day absolately proved, and 
I demand that one should admit in nosology this name of 
typhoidette which has the great advantage of recalling, mora 
than the names actually used, the source from vrhich some 
of these gastro-inteatinal conditions originate." Dr. Bronardel 
then attacks the inteiesbing question of immunity and asks 
whether these mild fonns o£ the fever infection afford a 
relative immunity from a fresh attack of the disease. ' ' Does 
the typhoidette diSer from Uphold fever as tha varioloid 
does from variola ? " He considers (bat it does so and that 
it is to tbis cuoae that vre must ass^n (he relative immunity 
which the inhabitants of countries often visited by typhoid 
fever enjoy, and I may add here that this veiy fact has been 
observed among the Boers during the present war. 

Among instances of the jiiUution of the water of Ae&p melU 
are the following. In 1879 (ninth report of the medical 
ofBcer of the Local Government Board) is a report by Dr. 
Thome Thome of an outbreak of typhoid fever at Oaterham 
and BedhtU which Dr. Buohanan summarised aa follows : 
' ' (A) Dr. Thome's investigation of a stronely-marked oat- 
break of enteric fever at Caterbam and Kedbill resulted in 
conclusive proof of the manner of its distribution and was of 
singolar interest as demonstrating how limited a quantity of 
infective material may suffice under favouring ciroamstances 
to do widespread mischief. In one of the wells of the 
local water company a new adit was being formed and 
among the workmen was one who during his occupation in 
the adit suffered from a slight attack, at the time un- 
recognised, of enteric fever. He, when pressed by diarrhcea, 
tised for his relief a bucket that was provided for raising to 
the surface the chalk dog from hia workplace underground. 
It was found to be certain that the well-water could thus 
have become contaminated and there was no suggested way 
of its contamination by any other means. For the rest, 
quite satisfactory evidence connected the supply of water 
from thia well with the prevailing epidemic that extended 
beyond Caterbam to Redhill and other localities supplied by 
the company's water. " 

In 1889 Dr. Gresswell reported on the prevalence of 
typhoid fever at Cradley (Worcestershire). He traced the 
£sease to water from a particular well in the sandstone, 
near which there was an old brick and mortar culvert 
receiving drainage of houses, while only 20 yards from the 
farther end of a heading in the well and on ground rising 
somewhat steeply therefrom there was the ohurcbyard. Ha 
showed that (he defective culvert bad received enteric fever 
dischaiges and that no doubt by leakage from it the well 
became infected. (Nineteenth report of the medical officer 
of the Local Goverrmient Board.) 

In 1889 Dr. David Page reported on an outbreak of typhoid 
fever at Houghton-le-Sping (Darham), the caose of which is 
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of exceptional interest. He traced the epidemic to the water 
of a. well or staple sunk to a depth of 330 feet into sand- 
stone strata of tbe coal meaaorea, and the investigation is of 
aacb importance that I quote at length from the end of the 
Mport : "In looking around beyond the immediate vicinity 
of the well for possible opportuniliieE of contamination I 
bad visited earl; in my inquiry the farmhouse of Herrington 
Hill. This is situated about three-qnarters of a mile to 
the south of Herrington Colliery on rising ground and 
about 160 feet above the level of the surface of the 
well. The farmhouse and buildings are npon the magnesian 
limestone, the beds of which dip towards tbe north. Owing 
to Gubeidences caused by the colliery workings below nssures 
extending to the surface exist in this locality. The drainage 
of the farm buildings, of a cottage, and of the farmhonse 
itself (in which latter tbere is a water-closet} is conveyed to 
a tank. The overflow from this tank escapes and disappears 
down on adjoining fissure in the ground. To determine 
whether a connexion existed between this fissure (tbree- 
qoarters of a mUe from the well) at Herrington Hill farm 
and the water-bearing strata supplying tbe ' staple ' I sug- 
gested that common salt should be dissolved and thrown 
down the fissure. Instructions were given to tbis effect and 
two tons of salt were accordingly thrown down on May llib. 
At this date the discovery of the ' feeder ' in tbe ' staple ' 
had not been made and testing of the water as pumped from 
the well did not give any condusive indication of increase of 
chlorides. On the discovery of the ' feeder ' a week later a 
cine to the excess of chlorides shown by it (as compared 
with the body of water in the well) was apparently furnished 
and, as will prepently appear, tbe source of the oblorides was 
in the end conclusively demonstrated. From May 24th a 
series of daily testings of the relative amounts of chlorine 
in the water of tbe reservoir and of the 'feeder' were 
made. The chlorine in the water of tbe reservoir varied 
from 2 '3 to S Q grains per gallon. On May 29th, with a view 
of placing beyond doubt whether the increase of chlorine 
thus shown was due to the salt thrown down the 
device at Herrington Hill, five tons of salt were washed 
down the crevice with a hose-pipe running for twelve hours, 
during which time it was estimated that some 100 tons 
of water were discharged. On the following day the 
chlorine present in the water of the 'feeder' rose to 16 
grains per gallon. The testing was continued for a few 
days longer and on June 5th the chlorine reached the 
maximum amount of 24 grains per gallon. Dnring the next 
few days it fell again to tbe former amount. The connexion 
between the two localities, the farm tank and the ' staple, ' 
was thus conclusively established and the source of excre- 
mental contamination of the water-supply demonstrated. 
Specific contamination of tbe sewage tioTa the fannhoase 
could not, however, be made oat, no illness of a character 
resembling enteric fever having been known to occur at 
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the faTtn duricg tecent years. It remaim to add that 
since the discovery of tlie 'feeder' arrangements had 
beea made by Mr. Lishman for the supply to the affected 
district of water for drinktiiR parposea from wbolesoma 
sources. Warnings had been issaed to tjie people against 
resorting to the tap-wat«r for drinking purposes and It 
was further decided to abandon the Herrington water as a 
source for domestic supply. To meet the immediate 
exigencies of the case and to guard against danger from a 
continued diatribution of this water the Houghton service was 
tamed on and distributed thcoagh the HerriDgton mains for 
two hours night and morning. But as this supply was 
insufficient to meet the requirements of the whole of the 
district arrangements were made and actually carried out for 
boiling the supply pumped from tbe Herrington well before 
it entered the reservoir. Engine boilers, which were for- 
tunately at hand, were erected and adapted to this purpose, 
and on June 2nd these arrangemeats were completed and in 
operation. On the occasion of my final visit to the district 
□n Jane 7th I witnessed the remarkable and unique instance 
s of a water-supply which had 
1 boiling teinperatur?. " To fill 
rith water which had been all 
bailed was indeed a remarkable and unique experience. 

Dr. Theodore Thomson reported in 1893 on an extensive 
outbreak which occurred in the Borough of Worthing 
(Snssex), where there were no less than 131? cases with IQB 
deaths. Of the cases 1257 were in Worthing proper and 68 
in West Worthing. The villages of West Tarring and 
Broadwater were also Invaded by tbe disease. This 
epidemic was found not to be referable to general sanitary 
circumstances, to sewerage or drainage, or to milk-aupply. 
The epidemic in Worthily and Broadwater, which have a 
common water-supply, was shown to be caused by water 
from a new heading which was contaminated by foul matter 
from leaky sewas, and this water was shown by bacterio- 
logical examination to contain not ozily abundaiice of the 
bacterium ooli but also bacillus typhosus itself. The epidemic 
in West Worthing and West Tarring which were provided 
with another water-supply appears to have been due to local 
infection of the water mains. 

In 13M Dr. Thomson also reported on simultaneous out- 
breaks of typhoid fever and of fever of less definite sort at 
various places in the Borough of Newport, Isle of Wight, He 
found that these outbreaks were referable to a public water- 
supply common to all the invaded places. This water-supply 
was derived from a well in the chalk at Carisbrook and was 
found to be open to dangerous conta,mination from the leaky 
drains of houses near the waterworks and standing on the 
chalk, and also from a filthy mill-pond. There was, more- 
over, serious risk of datigerone pollution of the water in the 
deeper strata of the chalk supplying the wells, from the 
existence of numerous cesspools within tbe area drawn upon 
by the two wells. 
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lo 1B95 Dr. Bruce Low reported on an epidemic of typhoid 
terer at Bauods (Northamptonshire). There wore Iwo dis- 
tinct ^roQps at coses, each grocp being "associated with use 
of wst«r from a different public well that had become speci- 
Soall? polluted. The closing of these two wells, one after 
tlie other, was followed b; a marked subsidence of the ont- 

A most interesting and remarlcable case of the pollntioa 
of a deep well water haa come nnder tny notice recenUy. 
In a large country bouse where there bad been a case of 
typhoid fever I found that the main sewer leaked badly into 
toe land drains of the park. A. number of thef:e land drains 
discharged into a pond in the park. The welt from which 
the house was tiupplled was near to this pond but the pond 
was watertight and did not leak into it. The well water 
was gtaieralTy very good. This well water was pumped lo 
tacks in the mansion, hat the same engine and pnmp also 
drew wat«r from the pond in question and forced it throogh 
anoUioT main to the garden, the suction pipes from the well 
and from the pond meeting in a jonction-chamber where 
there wan a Btoi>aock on each, so (bat when the stop-cock on 
one WKi shut llie pump drew from the other. Between the 
junoUon -chamber and the pump there was only one saction- 
plpti K that the water [rom the well and from the pond had 
H pwa UiroQgli this common auction-pipe to get to Uie pump. 
Th* HglDMr stated tliat before pumping well water to the 
nuHlon he always pumped some of it to the garden in 
ordtr to warii the common suction-pipe and the pump, but 
1 HflTartbeltu ascertained that when water was beiOK 
nnropcd to the boufe on certain occasions, one of which 
I obMTWl toyself, a very foul smell was forced into 
11l« olaMrn-TDom and the water was sometimes turbid. 
Tlie Niplaiiatton of this is no doubt as follows. The 
watpr tn the well stands as a rule considerably higher 
Uian Uiat in tlie pond, so that there cannot be any direct 
oummunioaUon between them, or the water in the well 
would leak away down to the level of that in the pond, 
which [« not the case. When, however, the level of the well 
water haa lieen considerably reduced by pumping, as in 
ft«flUontly the Da><e, if it so happens that both of the atop- 
uouRs ar« Ibft open. Uie two suction-pipes must act as a 
nlphoii Mid th« water from the pond be sucked over into the 
wall, and there can be no doubt that the water in the well 
liaa not l>een InfTequently contaminated in this way. (See 
DWrain.) 

My friend Dr, Pintor of Berlin has kindly sent me two 
MiHirt* on polluted well waters. One by Dr. Mewins of Cosel 

SHlleala). on an outbreak of typhoid fever which occurred in 
liat town In October, 1B99, and was traced to the ose of 
polluted water from Ihe well of one of the hotels in the 
town' : and the oUier by Dr. Bloch of Benthen (Silesia)j;on 
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a flerionf: ontbroak of the same dwnawp 'v^iich took place in 
that town from June to October, IBB?, and ivas timoed to liie 
poUntiaxi of the town supply by excremeiital xDatteis from 
liie Tnfm>R which filtered tlmnigh 1^ safl into the weOs of tiie 
pnblic water-snpply after a heavy flood whic^ swamped liie 
Tniwy. and washed the faocal matteis out of liie paOs in liie 
TTitneF before they could be remolded.* 

JSy friend Prafeesor Knbom, H.D., of Seiaing, ISkge, the 
President of the Boyal Society of Public Health of Belghmi, 
ha» kindly forwarded me a number of leporte to the Mlnifltiff 
of Agricultnre by the provincial Tm^^fi^l commissions of that 
conntry, from which I find that the spread of typihoid £ever 
there is due (Beport for 1891) ''for many places to the 
pollntian of the water-supplies, for some to importation and 
to direct contagion ; in these the relations df cause and 
efEect are precise. Lastly, in a more vague sort of Tnarrnw 
overcrowdmg, moisture, and want of cleanliness are alleged 
causes. '^ Thai it is due to poUnted well-water is not to be 
surprised at considenng that the following is given as a 
description of the wells supplying the working dasBes in one 
of the great towns : *' A w^ surrounded wit^ privies, heaps 
of manure, and goat-stables furnishes water to all the inhabit- 
ants. These come there to obtain the water wxfii vessels 
which have served for all sorts of purposes. Most of the 
inhabitants are workpeople employed in the catf — a fact 
which explains the rapid spread of the disease.^ in ancither 
report we are informed that while the water is at fanlt in 
some places in others ''it is the houses which are at fanlt, 
whether by overcrowding or by filth." 

In Luxembourg I find from the report of works carded 
out during 1892 an account of an outbreak at Maicovor, 
" which hais for the last 15 years had a public water-supply 
and which during that time has not been vi^ted by typhcnd 
fever, but the water-supply to the inhabitants was com- 
pletely spoilt on account of the drought which had laid diy 
the open end of one of the main pipes drawing water from 
a stream ; various animals having found their way into this 
pipe died there and the decomposition of their bodies 
polluted the whole of the water-supply. As Bcxm as tliis 
cause of pollution was withdrawn a stop was put to the 
epidemic. And in another place called Bastogne, where 
there had not been a single case of fever since 1887, when 
the public water-supply was established, *'the ^brought 
having diminished the quantity of water available, the 
communal authority allowed resort to be made to old wells, 
recommending the people by placards not to use the water 
for drinking. But a certain number of the inhabitants took 
no notice of this warning ; 20 days after the reopening of 
the wells there were 30 cases of typhoid fever ; a month 
later 100 cases, of whom 10 died." 

Again, in the report for 1893 we are told that **in the 

3 DeutKbe Vf erteljabrschrift, 1896 



59 

great majoritj of cases it has been possible to trace t]ie 
origin of the disease and the causes of the same, which were 
foaod almoEt always iodicated. The moat freqaent bj far 
consists in the pollution of the drinking water dna to the 
defective construction of wells, the tiltratioD of organic 
matters through their walls, the mixture of spring or river 
waters with waste waters in a state of putiefaotion, of 
manure deposited on the fields or in the prosimitf of houses, 
especially after beav; rains have washed the country, 
cleansed the streets, and made the cesspits and the watca"- 
coorses overflow. Next to this came the importation of the 
disease by individuals, most frequently workmen coming 
home from an infected locality ; direct contagion operating 
habitnally between persons of the same family or living 
together in small apartments ; emanations from fool sewars ; 
and the want of disinfection of the stools of typhoid 
patients." In the report for 1900 I find it stated that 
"sometimes typhoid fever is also spread by means of the 
bad habit which farmers have of throwing typhoid escreta 
on the dung-heaps. It has resulted that in the spring while 
spreading the manure on the fields the workmen who had 
carted the winter manure were infected by the bacilli which 
had been deposited in the autumn. The manure in preserving 
its temperature, its humidity, and also certain salts and 
albuminoids, supplies them with an c^icellent cultivating 
medium." 

Water-supplies hare sometimes been shown to be ppllvted 
at or near their springs hy infiltration into them of excre- 
mental matter, and outbreaks of typhoid fever have token 
place when snch matter is specifically polluted. Among 
these are the following. 

Briokswori^h (Northamptonshire). — Dr. Thorne in 1B74 
reported that this fever was habitoally prevalent and that 
the water was liable to snrface and excremental polln- 

Dr. Hubert Airy reported on an outbreak of enteric fever 
at Blackburn in Lancashire in 1B81 as follows : ' ' This water^ 
sapply of Blackburn runs the risk of pollution at its sevend 
sources. There is risk at the gathering gronnd above Pickup 
Bank ; there is risk at the White Birk colliery of some acci- 
dent similar to that which befell the Caterham well ; and 
there is risk at the well on Revidge, for bouses are pretty 
numerous round about and the soil is a porous sandstone 
rock. Moreover, as regards the water from Pickup Baok 
tbere is risk at veiy many points along the route by which 

it is cimveyed to the town. The stone culvert ia 

of rough construction, built of the ragstone of the district 
in rude wedge-shaped lumps, fitted together without mortal 
or cement, but well bedded in thick puddle ; and remem- 
bering that this culvert has lain for more than 30 years, on^ 
three or four feet deep, on the slope of the hillside, with a 
constant tendency to increase of pressure on the upper side, 
and lessening of pressure on the lower side, it can hardly ba 
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tions along the line of the conduit beianse I shall have to show 
that the chief outbreak of enteric fever in Blaokbnrn followed 
close apon, ani possibly v/as caiised by, tJie a 
enteric fever at Beltbom and Shorrock's-ron, 
on leaving the cnlvett, just within the wall of the n 
enclosure, runs in an open enclosare for 20 or 30 yards before 
disobaiging into the reservoir. An empty con or two lying 
in this channel showed that it was expoeed to casoal addi- 
tions and I noticed just within the gate of the enclosure and 
immediately over tie mouth of the culvert the remains ot 
hnnuui ordure. In the side of the open channel is a gate- 
sluice which, when desired, can be set open so as to divert 
the stream, or part of it, into an open hy^channel which runs 
down between the Guide embankment and the public road 
and is finally turned into the lower (Fisbmoor) reservoir. In 
its coarse it receives the contents of a. ditch which, when 
traced back, is fonnd to lake origin at the back of some 
dwellings in the npper pact of Guide village, whence it cornea 
along a cartway trodden and befouled by cattle, past a farm- 
yard, and through a field, exposed in it£ whole length to the 
risk of pollution. I heard tales also of mischievous fellows 
throwing ' aast ' (filth) into the reservoirs themselves. The 
six-foot enclosure wall is easily climbed." 

Dr. Aiiy then shows how one of t^e privies had been 
shortly before the outbreak infected, by tlie stools of a man, 
Aspden, who had typhoid fever and goes on to saj : ' * This 
case was not visited by the medical officer of heaJtll 
nor hj the inspector of nnisances ; the danger to the 
public health attending the pretenoe of a eate of mZario 
fever to near the main artery of the ■mater-tu^ly ma* 
overlooked. An unskilled labourer who works under the 
nuisance inspector was sent to the house with acme 
carbolic acid powder. Aapdea states that tills disinfect- 
ant was used to discharges which were then thrown into the 
privy, one of the row of privies chat have their pits opening 
to Uie meadow through which the water-culvert passes. 
Slops and rinsings of vessels undisinfected were thrown down 
a sink in the backyard or thrown into the roadside gutter in 
front of the house. Either channel would carry them, as 
already described, immediately over the water-culvert, at 
points where it was evident on internal examination that 
fluid was in the habit of ooiing into the culvert. Any suofa 
admixture, supposing it (o occur, would be infinitesimal in 
comparison with the quantity of water flowing in the culvert, 
and that again, in comparison with the whole body of water 
in the reservoir which received it, would be but as a river 
flowing into the sea. It certainly taxes the imagination to 
suppose that so minute a portion of infected matter would 
suffice to give a poisonous taint to so largb a body of 
water, unless it possessed the property of self-multiplica- 
tion," (Eleventh report of the medical officer of the Local 
Government Board, 1881,) 

The second report, for which I have to thank Dr. 



BiDiiaidd,waBon>n(ialfanak which look place at Clennont' 
lenud, pranOcd from Scptenber to December. 1886. and 
«M iiiTtttigatod by Uom^ and Dr. Chantemesse. This 

" ' " e scfcie and more generally spread 

n of Ow town which inclndee the best 
Tb«e «et« two sepootte ontbreaks, not only at 
fScvmoBt-Fomud but at Xont-Femnd, towns two kilometres 
^•rt. 'ntBse ootbceaks "had the same course in the two 
towns and their "■'■^"■""r height was almost on the same 
days." On the other band, the outbreak did not attack 
Boyat and Chomali&rep. two little towns equally near to 
Clennont-Fenand. yet the explanation was fonnd in the 
fact IJiat Clennont-Fernuid and Uont-Ferrand aie sopplied 
with the same water, while Bojat and Chamaliftras bare 
each a separate and independent source of sapply. It was 
oi>seni'ed tliat the peisons in the two infected towns who 
drank only boiled water or minemi water wets not attacked, 
and that in a convent at Cleimont-Fenand supplied by 
a special fotmtain in its park there was only one case of 
typdioid fever and that occurred in the case of a person 
who had visited her parents and had drunk of the town 
water-supply. The first oBtbreak appears to have been 
caused as follows. In Aognst a woman sofCering from 
typhoid fever lodj^ed in a villa at 35 metres from the wat«r 
conduit ; the cesspool of the bouse wb;s not watertight and 
there was a washhonse which discharged its water into a 
stream pa^^sing over tlie water conduit, but the landlord 
stated that the visitors' washing was done in the pnblic 
laaniiry at Royat. close to which was a water condoit for 
Clermont-Ferrand, the pipes of which were "made of 
earthenware in such bad conditioa (hat eight days after 
our inspection at the end of December the municipality 
of Clermont has thonmghly replaced the earthenware 
pipes by iron ones." 20 days afterwards typhoid fever 
broke oot in the town, appearing in nearly all quarters 
at once. The second oatbreak, on the other hand, appears 
to have been caused by the exoretal matters of two typhoid 
tever patients having been thrown out in lie street in 
the month of October "on this soil of lava cracked with 
fissures of 20 to 26 metres in depth either at the point 
whirrs the r^ater of ClermoHt it obtained or close to it." 
The second oatbreak took place at Clermont- Ferrand and at 
Mont-Feirand at the be^nnlng of November and especially 
towanls the middle of the month. The typhoid baciUos was 
fonnd in the water in the cistern of a hou^e where there bad 
been typhoid fever daring the second outbreak. This cistern 
had not been cleaned for two years and a young girl who 
drank water from it bad an attack of typhoid fever. 

The third report, kindly forwarded me by Dr. Broaardel, 
was on an investigation made by himself and Dr. 
Chantemesse in 1887 into some outbreaks of the disease 
in the barracks of the Marines at Lorient. They reported 
that although the fever raged among the troops the civil 
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populattoa remained almost intact, while dnriug the 
cholera epidemic in 1866 the population was attacked 
and the soldietr- almost all escaped. It appears that the 
inhabitants of Lorient and the troops drank water coming 
from two different places. The causee of the outbreak 
were stated to be as follows: "The principal cause is the 
intermittent infection of the driakicg-watcr ; the aecondarj 
cause is defective installation of the latrines in the barrack.-. 
It appears that the excremental matters of the town are 
collected in moveable pails in which the; are carried outside 
the town and spread apon the fields as manure twice a year, 
in the begiiming of February and during August. This i^ 
regularly done by the farmer of the fieiils. under the surface 
of which the waters which snpply the arsenal collect. The 
springs under these fields are produced by tie rain-water 
which falls on the neighbouring hills and in the valley above 
the Gelds. Sometimes the level of the onderground water 
which forms the spring is only separated from the surface of 
the soil by a, bed of pebbles of a few centimetres in thick- 
ness. These waters, which at their point of collection ate 
already polluted, arrive at the arsenal in old pipes which are 
not watertight. The principal conduit traverses tbe sub' 
soil of heavily mannted meadows and of the garden of the 
hospital OD which the excreta of all the patients are con- 
stantly being thrown. In the passage of this condait 
across that garden the conditi )ns are such that it is not 
possible that the drinking-water should not be sometimes 
polluted. The secondary cause of propagation of the 
fever is the infection of the air dne to the installation of 
latrines wliich are mere wooden tuba placed Immediately 
ander the window.-* of the barrack-rooms. As soon as these 
latrines are infected by typhoid excreta they can spread 
aroand the germs of the disease. On the first and second 
3oor of the barracks one window is more particularly 
situated immediately above the tubs ; the three beds placed 
by the side of this window on the first and second floors 
have been occupied by soldiers who have all been attacked 
with typhoid fever. Around them in the same messes of the 
barracte the victims of the disease were mach more widely 
separated. Thus twice a year human excrement is thrown 
upon the meadows where the source of water which supplies 
the barracks of the arsenal springs and twice a year an 
epidemic of typhoid fever bursts forth. The manuring takes 
place first in January and February and then in August ; the 
epidemics appear in March and in October or November, 
'Die rain is the bond which closely unites these two facts, the 
manuring of the land and tlie explosion of typhoid fever." 
Fnrther proof, if any were necessary, is to be found in the 
fact that ' ' for some time past in order tiiat the recruits may 
avoid the dangers of living in the barracks of the arsenal 
they have been made to encamp on their arrival at the 
' Polyg;one de Lorient ' supplied by the town water. While 
typhoid fever has raged in the arsenal at its ordinary periods 
tberehasDotbeen a single case of it among the recmlts." 
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In 1B97 Dr. Bmoe Low reported on an ontbreat of 
tjjiioid fever in tlie Hor^orth Urban Ketiict (TorbE. ), He 
found that the gathering groimd for tke water compan; was 
bigh-ljing paj!.tnre land m'essed freely with stable nuuuK 
and Digtli'^il and thai the sewage from farmLoufcs and 
also road washings reached the feSiers of supply. "Sand 
filtration wae provided, but in summer moKtbs as well as 
Sit ot^er times it has been customary to tum on unfiltered 
compensation wat«r to the town mainji to augment sapplj. 
Following use in September, 1896, of this uafiltered water 
theie occurred a Eadden ontbreak of ent«ric fever in October, 
attributed by tbe medical officer of health to polluted water 
of wmpany'E service." 

In 1S98 be alec reported on a sudden outbreak ot 
typhoid fever in December. 1699. in the town of Cambonie 
(Cornwall) and an adjoimci; parish and village. Tbe only 
condition common to these three places was their water- 
nupply. "One of the two sources of this supply was from 
■ome iprioga at Boswyn, to augment which section of the 
supply a pjpe had been laid from the brook to the service 
tank. The brook was fed freely by turfacc trater from a 
hiUaida on which, in a cottage, fonr cases of enteric fever 
occurred in October and November, 1897. The bowel dis- 



charges of these cases reached a pond close to the house 
whii5i had no privy. In wet weather the pond overflowed 
and the water from it ran down a channel to the brook, 
entering at about 100 jards above the intake pipe of the 
Camborne Company. In mid'NDvember the rainfall wat 
excessive and the flood-water washed ont the pond and 
carried the pollution to the brook and thence to the service 
reservoir. After the removal of the pipe connecting the 
brook with the reservoir, and after cleansing the service tank 
and fiushing the mains, the epidemic abraptly ceased." 

In 1897 Mr. J. S. Davy, Dr. Theodore Thomson, and Mr. 
G. W. Willcocks were appointed by the Local Government 
Board to inqnire into an epidemic of typhoid fever at 
Maidstone which Mr. M. A. Adams, the medical ofBcer of 
health, believed to have been caused by the pollution of some 
of the springs aapplying the water company's water by the 
exciemental matters from a colony of hop-pickera. The 
arguments nsed by Professor Sims Woodhead and myself 
against this view were that there were cases of typhoid 
fever in Maidstone before the hop-pickers came at all, 
that many of the public sewers and honse-draina and 
other sanitaiy appliances were in an extremely defective 
condition, so that contaminated air from them gained 
access to the honaes, and that after the saspected water 
wse cnt oS and a further period of 16 days allowed 
for incubation of any subsequent cases 36? more cases, 
which could not have been caused by the water, occurred in 
the town— a contention which the inspectors said was in 
their judgment "in the main a just one "—and that there- 
fore the causes which operated to produce them might have 
produced the whole epidemic, a contention which the 
inspectors said "is probably in some degree admissible." 
Nevertheless, they came to the conclusion that the epidemic 
was caused ' ' by the pollution of the water supplied by the 
Maidstone Company from their Farleigh sources. " 

I now come to instances of outbreaks of typhoid fever 
wMch have been traced to the pollation of streams and rivers 
supplying drinking-water. Early In the "seventies" I 
traced a severe outbreak of about 180 cases of typhoid fever 
which occurred in the fishing vill^e of Mevagissey 
(Cornwall) to the contamination of (he stream running 
through the village by the excreta of a typhoid fever patient 
who had come there during an early stage of the lisease. 
In 1882 Dr. F. W. Barry reported on an ertanaive outbreak 
of typhoid fever at Bangor and its neighbourhood. Ea showed 
that this outbreak was due to an " eatrevuily mell-markad 
oaiB e/enteria /ever of a severe type which occurred at a place 
called Hwynriiandir. Tbe medical officer of health directed 
the inmates to bury all excreta, &c,, and this they promised 
to do. From information, however, obtained from credible 
witnesses," says Dr. Barry, " I am convinced that nothing o( 
the kind was done until a considerably later period, when no 
doubt the discharges from this particular patient w™ i."-i~i 






in the garden. The ilspt and waihing rrater frma tMt ktnut 
are thremji iMo a tink at the book aTid pat* by JMoni e/ a 
eovered Tiiible drain aieng the bad of it aitd the Itoiue adjoin 
inf, tohtro it diio\arget inie a tmail rapid itTeam, mhieh in 
t(t turn it wtUMfed al/ar at tke boundary nrali of the garden 
in a liaiiar wtiertd drain, and ii thenee condaclcd by mean* 
of an open diUh direct to the river Oateg, into mhieh it dit- 
eharget at a point about 360 yarda abme Vie inialte of the 
BangoT water-itipplj/. the xhole dittanoe from the kWM to the 
intake being about 700 yardi. Upon removing Eome of tbe 
Btoue covers from a portion of the Btream aeaj the house a. 
most oSensive email was perceived. The stream has an 
exceedinglj rapid Bow, so much so, indeed, that some nbit«- 
nasb which I poured into the sink behind the infected house 
could be traced for a considerable distance towards tlie 
Ga»eg. It will thus be seen that there is a direct com- 
monicalion between the infected drain at Llwjnrhandir and 
the small stream from which the Bangor water-supply ii drawn 
and in this manner no doubt infected matter found its nay 
into the filtering reaervoir. The privy at Llwynrbandir is of 
the ordinary cesspool type ; the pit is, however, below the 
level of the drain already referred to. As t« the capability 
of the Utering material in the filtering beds at the water- 
works tor destroying or preventing the passage of infectdve 
matter we know little, and here the question need not be con- 

tsidered, because I found that from the presence of old defec- 
tive plugs in the tilters themselves fully a, third of the water 
was passing direct into the watenoain without any filtration 
whatever. The filtering rand has not been renewed (or a 
great number of years, although I understand that It under- 
goes a certain amount of cleansing from time to time. I 
was farther informed by the clerk to the urban sanitary 
authority, who is also the waterworks manager, that from 
ijie peaty character of the water the filters frequently become 
closed, and at such time the water cannot he filtered rajndly 
enough to meet the demand, hence the water i.^ paseed into 
the mains without any attempt whatever at filtration. Here, 
then, we have eatablished a direct means of communication 
between the consumers of water and the specifically poisoned 
contents of a drain at Llwynrbandir ; further, we have oases 
oocorring simultaneously miles apart from one anoUier wbiab, 
with the eiceptioD of the water-supply, had no Dlroum- 
atances in common, there being also an entire absence of 
cases in houses not ko supplied. 1 have, therefoi«, now no 
hesitation In attributing the primary spread of the disease to 



After describing the course of the outbreak he concludes at 
follows ; "Taking all the facts of the case into considera- 
tiOD, it is my opinion that the water-supply became specifically 
infected to a slight degree on or about May 22nd, and that 
this pollution continned until the end of Jnne. That this 
contiiiuoaB slight pollution accounts for the dropping nature 
of the cases up to July 7th. That the special outbreak in 
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tbe (second and third weeks of that month was doe to the 
commnjiicatioc of infected matter in a concentra.ted form 
owing to the diEtnrbacce in the reservoir and flIter-bedFi, 
resnlting from the accident to the main on Jona 3Dth. 
Finallj, that a certain onmljer of the cases which have 
occaired from the end of the first period to the present time 
are due to the direct introduction of infected air from the 
sewers into which the discharges from cases of enteric fever 
had been received." (Twelfth report of the medical officer 
to the Local Qovemmect Board for 1832.) 

An onthreak at Mytholmroyd (Yorkshire) in 1888 was 
attributed by Dr. Page to pollution of the river Calder by the 
sewage of towns higher ap its coarse. 

In 1891 Dr. Hubert Airy prepared a most important 
and comprehensive report on the Ontbreaks of Enteric 
Fever in the Valley of the River Tees in 1890-91, in 
which he showed that these outbreaks were especially 
amongst the users of water from the river for domestic 
purposes ; thus ' ' it was found that the rate of attack 
from enteric fever per 10,000 living daring the Bret a!i 
weeks' epidemic had been 33 amongst persons supplied b; 
the Tees water, and three amongst persons supplied with 
other water ; whereas in the second six weeks' ^deniic the 
rates were 26 and one respectively. Indeed, dnnng the two 
periods together for every single person who contracted 
enteric fever amongst the population not using the Tees 
water 15 contracted it amongst those who were supplied 
from the river." This river was liable both habitually and 
still more during Soods to fouling by human excreta and other 
filth from the town of Barnard Castle and some 20 villages 
and hamlets. Commenting on this the late 6ir H. Thome 
remarked; "Over a wide area covering 706,020 acres, or 
1103 sqoBTe miles, and containing 6C^,616 inhabitants, 
enteric fever has for years past been nndnly prevalent. 
Within this area, where the infective material is thns 
constantly ready to hand, there occur in 10 sanitary districts, 
covering 117,404 acres, and containing a population of 
217, 363, two marked and sudden outbursts of enteric fever, 
each of large amount, the remaining area meanwhile exhibit- 
ing, as regards its constituent sanitary districts, com- 
paratively insignificant 'fever' rates. One of the out- 
bnrsts is at a time of year when, apart from some 
exceptional and unusual factor, entoric fever is not apt to 
prevail in epidemic form in this country. Within the 
sanitary districts invaded by the two epidemic prevalences 
some localities suffer heavily whOst others escape excep- 
tional incidence to the disease. One factor alone is found 
to be common to the places thus suffering exceptionally from 
enterio fever and this is the use of water pamped from the 
river Teas, This river is found to be at all times subject to 
conditions of the grossest fouling by reason of tbe fact that 
human excreta and other filth are knowingly and deliberately 
conveyed ta it. OpportunitieB for the access of tbe specific 
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iDatenal of eiit«ric fever to the river had been conatatitlj 
recninog. And immediately antecedent to the epidemio 
DutbnrstG anddeo ftoods washed vafb masses of the filbh 
which bad been accumulaiting on the banks of the river down 
the stream Qp to and post the points of intake from which 
the water was being polliped and, after filtration throngh 
sand and gravel, delivered to certain popnlationB. These 
popnlationn it was who suffered from the two exceptional 
prevalences of enteric fever. Seldom, if ever, has a case of 
the footing of water intended for human consamption, so 
gross or so persistently maintained, come within the 
cognisance of the medical department, and Beldoni, il ever, 
has the proof of the relation of the ose of water so befouled 
to wholesale occurrence of enteric fever been more obvious 
and patent." (Keport of the medical officer of the Local 
Government Board for 1892-9a) 

In 1891 Mr. EL L. Jacob traced an oatbreak of 2S cases at 
CatteshaL Paper Mills, near Godalming, to the temporary 
use of the water of the river Wej for drinking. "Atone of the 
houses in the borough of Godalming which drained into the 
river Wey above the mills there were some cases of typhoid 
fever in April and May ; the specific poison of the fever, 
therefore, was probably passing into the river £rom that 
boose at the time when it was distributed to the cisterns in the 
clay-room at the mills." (Pubiie Health, vol, iv,, p. 188.) 

An outbreak of typhoid fever at King's Lynn and Gaywood 
(Norfolk) was reported on in 1892 by Dr. Bruce Low, This 
oatbreak was particularly interesting because it was ushered 
in by a " sudden outbreak of diarrhcea attacking all clasHes 
and all parts of the town daring the last few days in 
Febraaiy, followed by development of numerous typhoid 
cases about a fortnight later. " This outbreak was due to the 
fact that the water-sappij of the town was derived from 
Gaywood river which flows through cnltivated fields and 
gardens. The intake of the water is within the borough 
boundmy and the filtFation adopted is very insufficient. The 
contents of privy pits in the town into which the discharges 
of some typhoid, fever cases have been thrown were spr^d 
before the time of the ontbreak on part of a market garden 
■ibatting on the river and about a mile above the intake of 
the water-supply and the "eicreta from a house outside 
Gaywood wherein eight persons were attacked one after the 
Other with tjphoidfever between November and March had 
been placed in a pit in the garden, from which it was washed 
Into the river above the intake by the melted snow and heavy 
rainfall that occurred in the third week in February. " 

Dr. Bmce Low reported in 1693 on an oatbreak at the 
villages of Nunnington and Ness-in-Ryedale (Yorks), The 
water-supply of these villages is derived from the river Rye 
which is largely pollnted by the sewage of Uelmsley and by 
the washings from land on which local privy " muck " and 
Leeds town manure are spread from time to time. The 
ohiet interest in this outbreak is that it was cut short by all 
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the water used for all doroestic purpoaes being boiled. 
In 1895 Dr. Bruce Low reported on an outbreak of tjpboid 
fever in September in certain riverside villages below 
Helmsley, jnst after the ontbreak at that town caused by 
infected milk (see page 94). This outbreak was "con- 
fined to those persons who drank raw river water token 
from the Rye at points below that at which it is polluted by 
the sewage of Helmaley. " 

Dr. Maclean Wilson reported in 1893 on a sudden outbreak 
of typhoid fever at Cheater-le- Street (Durham) which was 
followed after a short interval by another equally sudden. 
The suSererB in both cases were almost entirely persons 
using one public water-supply which had before the com- 
mencement of both outbreaks b«en contaminated by enteric 
fever dischai^ea from some cases in a group of cottages 
about three miles above the intake of the water company. 
The sewage from these cottages ran by means of a covered 
drain into a small stream, a tributary of the Stanley bum 
which supplies the filter-beds of the company, but theee 
filter-beds were quite inefficient for the purpose of preventing 
any germs of enteric fever contained in that water from 
gaining access to the street mains of the company. 

In 1897 Dr. F. St. G. Mivart reported on a sudden ontbreak of 
typhoid fever at King's Lynn borongh and Gaywood parish 
(Norfolk) early in Ootolwr. The fever was distributed 
indifFerently tbrooghout both places. The water-supply v 
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derived from the nver Gaywood " which is 
pollution of all kinds throughout its 
water was delivered without filtration, [ 
laminating matters having been washed ii 
excessive rainfall on Sept. 29th. 

In 1899 Dr. S. W. Wheaton reported on 
borough of Ilkeston (Derbyshire) as follows: '"Fever pre 
valence in aU probability due b> pollution of the general 
water-supply of the town, which is derived from the Nut 
brook and imperfectly filtered. The water of the Nut brook 
is grossly polluted by liquid refuse from dwellings at Henor, 
efHuent from the Henor sewage farm, and numerous other 
sources of contamination. " 

In the twenty-second annual report of the State Board of 
Massachussets for 1890 is a report on typhoid fever in its rela- 
tion to water-supply by Mr. Hiram F. Mills, in which it is 
stated; "Twenfy-five years ago the average number of 
deaths by typhoid fever in 10,000 inhabitants in the places 
which are now cities in this State was 7-8, the number now 
dying yearly from this disease in the same places is 4"8in 
10,000 inhabitants. In fact, the actual number of deaths 
from this disease 26 years ago in these places, when their 
papulation was only sii-tenths as much as at present was as 
great as it is now, and if measures for its prevent 

been taken and the death-rate had oontinued a 

years ago we should now have 1000 deaths yearly, when the 
actual number in the cities is about 600. By carefully plot- 
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ting upon mapB of ths cities tlie residsnce of all cases re- 
portad to the local Board ut Health, together with the 
ilaaths. the distributton. though not even over the whole cit; 
Dui BttioU; proportioned to the deiiEit; of population, was so 
gsnaral ttiat it could col be attributed to possible cases of 
typhoid lever at two or three of the large number of farms 
iliat supplied milk to the 100 or 200 milkmen who distributed 
milk through the territory where the oases of disease were 
found. Oa the other band, the cases found in Lawrence 
wan aU within the tetiitorj supplied with water from 
tha city •aterworks, and several of the oaeea were in 
the thililj setUeJ and apparently very healthy portiouB 
ol the city, near the outer limits of the water-pipes. 
In Lowell the cams were very generally distributed through- 
out the territory, the numbers following nearly the density 
01 the popalatiun. These conditions and the disooveiy of a 
probable cause of the contamination of the Lowell water- 
supply by (wees of typhoid patients discharged into Stony 
Brook, only three miles up stream from the intake of the 
Lowell waterworlti, followed in a few weeks by the very 
rapid increase in the nnmlter of deaths from typhoid fever in 
Lowell, and these deaths followed in about six weeks by an 
alarming Inorease in the number of deaths in Lawrence, whose 
water-supply is drawn from the Menimack river nine miles 
down Btrvani from where the Lowell sewage enters the river, 
and the further di;woveiy in December of typhoid fever 
germs in water from the aervice-pipes of the city of 
Lawreuoe, induced the board to send to the Mayor of 
Lawrence" a letter "warning the oitiiens not to use the 
oily wal«r for drinking until ^ter it has been boiled for at 
leiut 16 minutes ; and that when boiled it should not be 
cooled by putting into it ice obtained from the river this 
winter. This precaution should be continued as long as 
typhoid fever prevails in Lowell." 

And he sums up the results of his investigation as follows : 
■■We have found this relation existing between typhoid 
fever and water-supply — viz., that in general in the cities of 
the State the death-rate by typhoid fever ha^ been greatly 
reduced by the introduction of a pure public water-supply ; 
that in Uie one city, where there has not been anon a 
rudootion, a portion of the people use for drinking water 
from oansls or from wells subjected to serious pollution by 
sewage ; and ttiat the deaths from this disease are much 
more frequent among that portion of the community than 
among oUiers. The ouly two remaining cities which have 
not decreased death-rates by typhoid fever after Uie intro- 
duction of public water-supplies receive their supplies from a 
river polluted by sewage ; and the seasons in which thi* 
disease prevails In these cities are later Chan those of other 
cities, and in the lower city on the river later than in the 
upper city, at a season when otiier cities are nearly free from 
the i^sease and at the time wlien it would follow if produced 
by the sewage from the upper city ; further, that when the 
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water of the rivar which passed the upper city and reoeiTod 
its sewage during the greatest prevalence at the liiBeaflo theto 
had reached the servica-pipes oi the lower city, and there was 
Che greatest prevalence of the disease in the lower citj, typhoid 
fever Rerms were found in water from these servioe-iiipea." 

In the twenty- fourth volume of the reports and papers of 
tiie Amertcan Pnhlic Health Association for 1898 an account 
Is given by Dr. John Leal, health officer, Pateraon, New 
Jeiaey, of an oatbreak of which he says ; " No poasible 
common means of infection could be found except the public 
water-supply, npon which all of thoae affected, witii the 
possible exception of two or three, were dependent for at 
leaet a portion of the 24 hours. It also appeared that the 
only section of the city which did not contain a single case o( 
the disea.ie was also the only section not furnished with the 
public water-supply." It appears tliat "a reatdent of 
Little Falls (a place on the river above Madison) 
returned from a summer resort ill with typhoid fever on 
AugnHt 28th. The fever subsided about Oct. lat bat 
a relapse followed, lasting from about Oct, 8th to the 
end of the month, when finally convalescence began. The 
water-closet receiving Che discharges of the patient was 
connected with a series of ceaspoole, connected with each 
other by overflow-pipes, and the last cesspool of the series 
discharged through a hidden pipe into the river. These 
cesspools, having thus become infected about Sept. lat, 
oontlnued to receive fresh infection until about Nov. let, 
when the patient was actually convalescent." Bacterlo- 
l(^cal examination of the water above Little Falls gave m, 
negative result both as to bacillus coli and bacillus typhosas. 
but " below Little Falls the chemical evidence of harmful 
pollution was found, the average number of bacilli pec cubic 
centimetre was 600, and in 90 per cent. oE the specimens 
examined colonie° of the common colon baclUns appeared." 
On a specimen taken at the intake on Bept. 23rd Dr. Oonnotly 
reported as follows : "Teats for typhoid bacilli revealed the 
presence of a non- liquefying aotive-motlle bacillus which 
did not produce gas in the presence of culture media con- 
taining spgar, nor did it produce Indol, and in other respects 
was identical with the typical bacillut of typhoid fever," 
On Nov. 24th the discharge pipe from the last cesspool 
into the river "was discovered end further infection 
from that source prevented. Not more than 26 cases were 
Infected after this date and of the 26 cases IB were 
Infected within the first week and seven within the 
second week after it. Thus It appears that within two 
weeks of the shutting oil of fresh infection the typhoid 
bacilli already in the river had practically disappearad 
owing to surrounding conditions not being so favourable as 
in the cesspools and to the effect of the downward flow of the 
ourrent. It seems reasonable to believe, however, that the 
infection of the river and its attendant results might have 
continued indefluitely, owing to the conditions favourable to 
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« washed down Qie riva bj the Aang water 
CrilowiiK fch rain, vith a certain amoont of d&mage as a 
WwH ttw gnatar the rainfall the greater Uie amoimt of 
damage dme. niat the iufectioii of new cases ceased after 
flie first week in tiiartaij i; explained bj tbe fact that Uie 
general Uiaw followii^ the heavy raio of Jan. 24Ui changed 
Baid swamp into a raging torrent, Iborongblj washing it oat 
and keeping its entire area nnder three to 10 feet of water 
for two or three weeks." 
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water of which was contaminated, but that in April. 1S92, 
that Enpply was abandoned and a sapply known as itie 
Peqoannock water system was adopted. After this there was 
a ateadj decrease in the number of cases of typhoid fever 
until 1898 when there was a usarked increase, especially 
in August and September. This was fonnd to be due to 
'"shortages" in the daily Pequannock supply having been met 
by turning in contaminated water from the Passaic river. 

My friend Dr. Piator of Berlin has kindly forwarded me a 
copy of a report by Dr. Rfiuher of Remscheid (Rhine ProTinoe) 
on a eerioQS outbreak in that town in 1900. There had been 
a few cases yearly since 1890 and a small ontbreak in 1899, 
but in 1900 the number of the caaes rapidly inoreftBed until 
there nere no less than 118 cases between July 9th and 21at. 
The cause was found to be from the water of one of the 
streams oontribnting to the water-supply having become 
polluted (Z««fAW/f /ur MedisimUbeamte, Heft 19, 1901), and 
also one by Dr. Mewina of Cosel (Silesia) on an ontbreak at 
Leukanand two other villages on the course of the same ditch 
which supplied tbem with water and which was contaminated 
by the excreta of two typhoid fever patients iu a cottage 
higher np (^ZeiUelirift fur Medixinalbeamte. Heft 17, 1900). 

Whereas the seasonal prevalence of typhoid fever is 
normally in the autumn months this disease is more pre- 
valent and fatal in London during the winter months. Since 
1890 I have pointed this oat for St. George's, Hanover- 
square, for which I was formerly medical officer of health, 
and the following table from my report for 19(X) shows that 
daring every year except 1897. the monthly average for 
' ii and December was higher than that for August, 
er, and October, 
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This rise in the oamber of cases of typhoid fever reported 
in the months of November and December ''is coincident 
with Ute increase of o^anic matter ia the drinldng water 
dae to the flooded state of the river." On account of my 
condemnation of the water sopplied daring the mraiai of 
Deoemlier. 1898, in my report for that month, in which I 
ftatod that the samples of water sapplied by both die com- 
rianies {Grand Jnnotion and Chelsea) were, according to 
Mr. Cassal's analysis, of "decidedly inferior quality, "both 
of the companies wrote letters on the sabject, forwardlsK 
with them reports t^ Professor Sir Sdward Frankland and 
by Sir William Crookes and Professor Dewar, on wblch 1 
prepared the following report : — 



"Wltbreguil to 



re ttkM ni« to report- to you, I find 
(onlinn mj opinion ol tbe Inferior 
•uppUod In Dsoomber w rlaJooed fron 



U sent witb t£ 



"^biu Profeuoi' Sir Bdwaid Fruikluid. Id hig n 
tbe TbUDM oompaniH, uya. that 'owinf to 

InMiOatait Honge tb« •nler not out by all tEeiH_^ ^^. 

W«t WddlaMi, oMaiiud an ecwx if oimnfe fnatMr whloh ' 
boinrtr,almatltBUrtts ot T<setabl« arig[n ' (Iba ItaUu an mlna). 
Inw tbat III nn it 'ru In every cue efficiently fllMted bdbte 
"■" " tt thti meuid tbA( Itoont^nMnc ----*-■"—-'■'- — *— ^ 
Id Hr. Cusal'B 

r report, make no 

been tlMennined 

squired to 



rtellTWy.' but thb idm 



leport, refmliig to 



notable qtun 
Bftlyaea ihow 



n In leHpeet to oreai 



poMvaf iJie water 

Crtbe oMStBotnd 

UMlnu, aiibown: 

OlIdMe the ornolo metier ' averaged for i he Grand 

tnftl Of a graun per gallon, and for the Cbelna 

gralnpir gallaa, whems In the month of Beptei 



only (rots R 



two-aud-aOiBlf 



MUUsieBU 



the winter month* la do nev thh^. 
j»w •fnOB 18TJ, and yon may rem -■ 
[iletnH to. and reonved similar 
nany tltBei beftn. 
" i Buye>""<BilD<I^n^iU I have poll 



ai Biuoh, and for the Oheliea Company 
I u that required In Beptomber. 

g. fhavB 



reportfidoi 

die natet oompanlea 

Chat [orsevBtalyeen 
Lore caseB of enterle 

, ... , ^_ ring Kovomlier toA 

iberthan during the preceding tbrea months, and also that Ihli 
e haa bean uniuually prevuent and fatal In London during 
Hin M(t three manlbi. n'aw ITocemtier, Deceobei, and January ate 
110% the mentba for the * Beawnal pnTwenea ' of this disease, and, 
tbetefore, leme other cauaa tor tbe aieeM of It must be sought for, and 
It may b« aomethinii mom tban • colneldenffi tbat In thoae very 
montha London fa tmpplled with water whioh, accarding to Sic 
Bilwani Frankland's report, oontaloi ' an eicesi of onanio m— '-- ■" 
(Feb. 14l.1i, 1999.) 

la anawer to this the following letter signed by Sir I 
William Orookes for himself and Professor Dewar was BW.t I 
to the ve9try clerk hy the directors of tbe Grand Jonctltm I 
Water Company :— 

•upply by profeuorW. H. Corfield. medical officer of health b 



Fariih of St, Oeorge, HftnDver-Bqiibre, fr in v-blch It ■p[ja&ri he con- 
Brmithenplnlnaof Mr. Ouaal ibM thewster ctellvsreil by tha Qniiii 
lunoHonOumpiuiy during December iMtwMut inferior quality. IbX* 
ia dlametrEcally oppoafid to the opinjou we have arrived at mim our 



. riurinK r " 



^m day to 



uc«Ba of tbs HversKe smoant. This otwervstlon 1> aimp^ui enpronion 
]| the lul Ihat ail rI«enlerlvod supplies huve a period ol maiimum 

pear. The mailinuin gBnerally occurs in TlisnioB water during the 
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as compared with luu ai 
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— — rcr^ W'"" tejfsfd, then, to the 

. . -.., ..irlnf! pointed out these admitted facts. neverthelsH 
pnts an erroneuus cunstmotlan an what Sir Edward Frankland and 
ouTBBlvea intend to oonvty by our statement tliat the water Iwfo™ 
delivery had been efficiently iilterBd. Dr. Corilold seems ID think that 

that of air Bdward J^^kland, was to con-vey thBt the water had not 
only been freed from matter tn swinnnFiron. hi.t had hwm bactario- 
iDafoiklly purified tii 
ditionjthusromov 
"ff Or' i 



uspioion of the possibility of it 



^ Dr. Oorfield proneeds to point o 
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luring the three 
I suggests that tt 



■■Alt the facts are agai. 
analyses of the Thames-de 
Regtstrsr-Oenenil's statisti 

InevltaUy be the ease, tor it ta cammon kziowledge tl 
(Ueeaw a> «it«)o ferar originates tlirough a conta 

dmgeno* fwitor aod this must be the presenee of the apeeiSo living 
gvm oharaeteidatia of the diteoae. 

■■'" '—- alleged that Thames water which has undergoDe storase 

...... ..... ,. .. ..,,.,_..^ ,^ 

itert^ 



and filtntlDii almllar to that of the London sopply contaiai sjiy i 
pathogeala organtama. It ia true that Dr. Oorfleld aeemi to enter 
a diSeiBnt vtew of the origin of typhoid ^demios, for durlns 
oonne of the Maidstone inquiry, when It waa prored beyond all at 



nquiry, 
If finpplj 



the 



. »a prored beyond 

les of supply had been grossly ooatamlnaim wiuu 

d been distributed to Maidstone without proper 

and systematic, or Indeed any, filtration. Dr. Corfield. while Bdmlttlng 

'■Tlwe La no comparlaon between the condltiona of the polluted 
spring water.snpply wliioh originated the Maidstone epidemic and any 
polluung condftlaos whloh can arise In the Thames valley, where 
strict snpervision ol all sources o( contamination Is aa effisiently 
— ,...-.„.. ,.. ..,.^ „g ^„g„ j,„ materially improved 






IB 10 ye 



a rlvat supply 



Thia wafl referred to me by the i 
prepared the following answer to it, which . 
• ■ Farther Special Report on the Water-supply 
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r fiupplfed to Lond 
n generslly ocouri 



MtdiupUDi it hyUw aUtemen' 
■ pMod at miDlmum anct muxiD 
111* (nun* ot the ytmi. The u 

mt«r ilBriiu the iriater monthi uid the mlnlnnun duriae the 
■HBIBar.' Alt fi UMtber vay oF statlnB nhsl I buve palotM due 
ttr nuiT VHn piAt. that the water aupptled b; the TbAoua water 
idudniE tbe wliiter fiequently. and indeed usually, oontains 
i«_ a( osanlo matUr. due to tbe lacC that tbe river waMr In 
r b ditty frofli the waablne of poUuttne matter frum variooB 
n Into Um [lt«r. To aay thai there 1b notElog exertional In tbe 

Mar^ to winit that the water in wintw Is Rensrally pollnt«d, 

" I»e 'epct BBit Mcuaea me ot putting an erroneous conatniotlon 
oa whU BIr BilwanI Frankland and the wrltera Intend to convey by 
lb* MaMneDt Ilwt the nater betere i^ellveiy had beea 'annlBntly 
AlMrMl.' In nytu that this wae Intended to expresatbaCltcDE*-'—' 
■ '■' — - -' Butpendert raatlers/ whereii* their Inl 
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KB nmn ot ettwls mister wMch 'wi 



tHWTIa'uaNMrt ft. _. 

Bnt tku '<nrhi> to bw... .-.- „ 

— ' nut let k)I ia* ownpanlei. eioept tbe Weat Mldrtleei 



VtfMMil* oHctn,' but the write™ of the report In question go on to 
tNMn* «y «rf MmpenM tiatament that • It may be aomethlng more 
UiuiaealiMMMlet'tbat the eiOHitlonal prevnienceol enterio [ever In 
LcBrien rtoitaa ltav«aiber, DeoainEer, and lanuary. whieb are not the 
BMSUu tor tkS MHOul prevalence ot this dlseue. occutb in tbe very 
■oatta) In whtoh london Ib Bopplied with water which contains -an 
MtMM ot oroanlo mMter.' They lay 'It Is common knowledge that II 
u*au«h diaaH* uenterlo re>'«r oiiglnateB thrnugb a cnutaminated 
miUr-aupply It li not the imaiiul of organic matter but Ita nahii* that 
I) 111* danmHtiiia fiotor. and this must be tbe presence of theipeolflc 
llTing germ ehitrMterlatlc ot the dlaeaae. No one baa alleged that 
TtauDH water whieh haa nndergone atorase and filtration ilmllarto 
that ot the London auppty contains any such pathogenic organlBmi.' 

"In anaver to thIa I mur. In the first pVip, point out that Sir 
Wwud Prankland and olhera have over and over again fauad 
'n thefllterad Thames water Bupplled to London, oonsider- 
aa oJ the iiumher taken aa the Btandard— \i/., 100 roforobea 



oraanlar 



report recently ic 



"dbyihe Joint : 
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The Hvenwe, tslriiia tba nbole of tba 199 enmimitlDDs, give ZiZ per 
cubiB centTmetrs, the atindud idmlcMd by Sir B. FnoklHiul belns tbU 
Ihe; should not exceed 100 per ouble coDtlmetre. Out of tbe igSdByi' 
enuninatlDD by Sir B. Fisnkland there were Xi dBva In which the 
hHOterU exceeded the Btsiidiird, snd (at tbe whole 66 dsyi tbey 
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supply of tbe Thamea, but also tends to ehow tbat tbe methods ot sand 
filtration puFsued by the company are fnelTeatnal In ellminatlnR from 

sewage and animal sioremenl,' Tbe onncluslona they arrived aC are 

tlous undertaken by the water companies, tbe element of danger 
neccsfiarlly attaching to the supply of a water taken from souroes 
Inevitably axpoied to eontomlnation Is not by any means Invariably 
eUmlnatCA by the methods of puHAcatlon At present relied upon. A 
systemof filtration wblcb does not invariably keep out or destroy the 

the infective dlaeue organisms In uumberi sufficient, as the cue mur 
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baoillns would be found In water which Is merely suspected 

ducdng typhoid fever in those persona of tbe community who are 

peoolftrly susceptible to It. In Ikot, the last which shows whether a 

wafer contains typhoid poison Is not tbe discovery In It of the bacillus 

of tbe disease, but the fact of Its producing or not producing that fever 

■' efr Wm. Ornokes and Professor Dewar ailudo to the Maidstone 
Inquiry and say that ' it was proved beyond all doubt Chat one of the 
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'or believing tbat the oomparatlve immunity from typLoid fcTor which 
1 enjoyed by the conauioere of London water depends largely on tbe 

n the flltcrinB amingemenlB might poHlbly, at any time, moduco a 
._. ., ._j -"-angh the o-" 




tbBl 










then iupplied *Ub 










organic matw 








»ni 


also Bill 


:1 ttini 


it 19 M my , 










. um 1 






yau that the numb 




typbi 








,o'i^sr?B^ 




d»th 


-™m 


r^ta" 


Cggae 


ddwntoiUn. 




aiit thB w» 


.^^yta, 






ow the steiiii 




which I h 




a MtfflitioQ. 


" (Aprtl UCh. liSB. 







^ 



To tluB no further answer was received from the adviaera 
at the water ci^iipaiiieB. 

Mr. Shirley Murphj, in his annual leporC lor 1894 as 
medical officer of hMlth of the l^ondon County Council, 
drew attention to the fact that the distribution of cases ol 
typhoid fever in London " was characterised by the increase 
of prevalence in the forty-ninth, fiftieth, and fifty-grsl 
weekB," uid that this late outbreak was ezcoptioo&l aod 
"was observable in the poijiilation supplied by all the 
London water companies except the Bast London and the 
Kent Companies, Also that the water supplied from the 
Thames and Lea was polluted oning to the fact that severe 
floods had occurred in November," He also states that: 
'■ Inqui^ as to the behaviour of enteric fever in population* 
in the vicinity of tiie county gives indication of some difier- 
ence of behaviour of this disease in the population supplied 
by water from the Thames and Lea and In the popiilatioD 
otherwise supplied, the population supplied from these 
rivers experiencing an increase of disease iu the forty-ninth, 
fiftieth, and fifty-first week, corresponding with that espeii- 
enc«d in London. The bypotbesiti of water-borne cont^on 
appears better able than an; other to aSord explanation of 
the increase of disease in the weeks in question." 

I have no doubt from the above facts that the unseasonable 
pievalence of typhoid fever in November and December in 
London is due to the disUibntion of inefficiently filtered 
river water containing the poison of the disease, in sufficient 
amount, however, only to attack the most susceptible persons 
among th« population. 

Dr. S, Davies, the medical officer of health of Plumstead, 
reported in 1893 that the cases of enteric fever among the 
men employed in the Arsenal were caused by their habit of 
drinking water used for an engine and drawn from the 
Arsenal canal. This water is liable to be polluted with the 
excreta of labourers and is very Uable to contain the infection 
of enteric fever. This reminds me of the account given by 
Dr, de Senzj of the prevalence of typhoid fever at Millbank 
Prison when it was supplied with water drawn direct from 
the Thames. On sopplying the prison by means of an 
artesian well the disease became as rare there as it was 
frequent before. 

There are very few instances in wtiich sewage irrigation on 
land has been shown to be the cause of typhoid fever. It Is 
indeed a remarkable fact that typhoid fever does not occur 
among tba employes on suwage farms, even when they 
drink the water ui wells on the farm, which is frequently tiM 



c»B«. Id some Eew instaaces. however, owing U> mismaca^- 
ment of some tied or other, ontbreaks of typhoid fever have 
occoneci In connexion witJi sewage irrigalitoa. One was the 
outbreak at Beverley in 1884 alretidy referred to. 

Id not a few instances — and some of them very important 
ones — the water-BOpply has become polluted wMe in tie 
mains, whether on constant or intecmitteiit service, by the 
specific poison of typhoid fever and seiions outbreaks have 
been caused by thifi. Tbus Dr. Alfred Carpenter com- 
municated a paper to "Public Health" in Jniy, 1873. 
entitled ''The linger of an Intennittent Water Supply when 
delivered by bouee services deaigced for cse under constant 
presBQie." 

He bad noticed that cases of sickness, diairbcea and 
typboid fever broke out in boases in Croydon after the 
constant water service bad Iteen temporarily replaced by 
an intennitlent service, and tliat the Wp-waler was com- 
plained of as not being good ; he foond that water from the 
soil was sacked into the water-mains through defective 
jolDt«, and also that fonl matters ware sucked into them 
through direct conneariom tcifh the hatint ef reatar-rUaeU. 

At Lewes (Sussex) Dr. Thome reported in 1S74 that 
there was a ' ' large epidemic of enteric fever due in 
the first instance to pollution of the town water-supply 
from water drawn from the Ouse, which receives the town 
sewage, and mainly spread by saation of polluting matter 
into the water-pipes of an intermittent water service " 
(Report of the medical officer of the Privy Council and Local 
Government Board, New Series. No. IV.. for 1874). He also 
reported as follows on an outbreak at Wolverton ; ' ' Water- 
supply exposed io risk of pollution by suction of foreign 
matters from cloaet-pans into mains of an intermittent service" 
(Report of the medical officer of the Privy Oonncil and 
Local Government Board. New Series, No. VII., for 1876). 
And on another at Tideawell, Derbyshire; "Spread of 
disease favoured b; conditions in an intermitting water 
surface allowing of suction of foul air into water-pipes " 
(Biitb Report of the medical officer of the htxaX Government 
Board for 1876). Dr. Thome also reported on an outbreak 
In the Dewsbn^ registration district as follows: ''Water- 
supply for some districts liable to pollution at its sources and 
periodically fouled in delivery mains dttring intermissions in 
the service." And again in the Dewsbury Urban Sanitary 
Digtriot ; "Water-supply subject to pollution at, and probably 
on its course from, the gathering ground. Snpply inter- 
mittent and liable to be fouled bf suction of filth into 
mains (Eighth Report of the medical officer of the Local 
Government Board for 1873). 

In 1871 Dr. F. R, Blaiall reported on an outbreak at 
Sherborne (Dorset) as follows : "The influence of milk in the 
distribution could be excladed, but respecting the circum- 
stances of the water-supply the following facta were ascer- 
tained. During December, 1872, and January, 1873, the water 



4 



i 



Bl 

was frequently shut off from the town at a point new to 
the reservoir and the same thing was done every night in 
Febraary. It ia known that when the water was shut oft 
there were certain delivery pipes up which there was a msb 
of air immediately tie tap was unscremed. Now many of 
the openings to the pipes are situated ii: the pans of the 
water-elosets. At night, after the closet had been used, the 
lap wonld bu turned on fur the admission of water ; none 
flowing, the tap, in many instances, would not be turned ofl 
again ; tbas, a direct passage into the water mains would be 
left open, but the accidental circumstance of leaving the tap 
open was not required as many taps were broken, and 
admitted a continuoas flow of water during the day but at 
night, no water being present, were nninterruptedly open to 
sewer air. Throi^h these openings during the ni^bt air 
commonly passed from the closet-pan to the water-pipe ; in 
other words, the system of pipes for the water-supply became 
the means of ventilating the closet-pans ; if a trap happened 
to be broken or oat of order it twcame a means of ventilating; 
the sewers, and if a pan happened to be full of eicrement, 
that excrement would be sacked into the water-pipe, la 
January and February, when there were at least 37 cases 
of enteric fever in the town, closet-pans thus circum- 
)^taDced were doubtless in some instances tainted with 
the specific conta^um of enteric fever ; some may 
even have been filled with excrement from the bowelB 
of fever patients. The sewer air which entered the pipes 
at night, when the water was turned off, would in the 
morning, when the water wa£ turned on again, be driven 
forward, washing the pipe surfaces on which foul air had 
for hours been resting, and could hardly (even supposing no 
actual eicrement to have got into the pipes) have fail^ to 
contain fever oontogium ; and this water went on, not only 
to cleanse closet-pans, but to be drunk by the people in the 
town. 1 think it probable that the recent outbreak of 
enteric fever was caused by persons drinking of this a 
taminated water and I base tliis opinion on the following , 
considerations : first, the sudden appearance of so many 1 
cases in the first week in March — Le,, after the water had 
been shut off every night in February ; secondly, by the 
gradual diminution of cases after the first week in March, 
during which month the water waa not turned off at nights ; 
thirdly, by the manner in which the cases were scattered 
about the town ; lastly and mainly, by the fact that the pro- 
portion of oases occnrring amongst persons who derived their 
water from the board of health supply was much greater 
than amongst persons who had their water from other 
sources" (Report of the medical otGcer of the Privy Connoil 
and the Local Government Board, New Series, No. II., 
for 1873). In 1BS2 the same inspector reported on another 
outbreak of typhoid fever at Sherborne produced in eiactl.v 
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In the same volume is a remarkable report by Dr. Buchanai 



on an oatbreak which occarred in 1873 at Cains College. 
Cambridge, from which 1 extract the following: ''All the 
more asual na;s of enteric fever spread have now been con- 
Bidered and none of them liave appeared adequate to accotint 
for the intensity of incidence of fever upon Cains College or 
for its remarkable incidence on Tree Court. Holding alwajs 
in view the special character of these occurrences let us 
observe that the ipater-$)^ply to the college is taken 
from a snrroanding fire-inch main at six different places, 
and that one of them, at the Ciate of Humility, is for 
Tree Court and for no part but Tree Ooort. What if 
there should be Eomething wrong with this one local 
suppljl ^yon prima faais there ia something to be said for 
this view. The suddenness of the outbreak in the college 
was Each as at once to suggest to Dr. Paget and Dr. Bmid- 
bury, and eqnallj to mf self , the thongbt ■ that it might be 
due to the contamination of the ivater or milk.' The area of 
the particular water distribution is ezactlj the area of the 
fever, at least of 12 out of 15 oases, one or more of the 
remaining cases requiring probably no explanation beyond 
every-day ci ream stances. The good character of the com- 
pany's general water-supply would not avail as an argament 
against a local contamination in a local service. And at an 
early period of my investigation I was strack with the cir- 
catDStance that while every water-closet in the old part of 
the building was provided with a cistern proper to itself, 
the closets in the Tree Court bnildinga were supplied with 
water direct from the high-pressnre constant-servioe pipes. 
Complete intermi^ion of i^upply was found to have actually 
occurred on two oooaaions at least during the last term. The 
earlier occasion can be defined as the evening of the 
second day of an October frost, and thus far might have 
been either on Oct, 25th or on Oct. 30th, but other 
associations suggest Oct. 26tb as being the more probable 
of the two days ; on this occasion only Uie particular service 
through the Gale of Humility was stopped. The latter 
occasion was when the water company's servants, having, 
for the purposes of pipe repair, cut oS the water-supply of 
some halt of Cambridge, there was hurrying to restore the 
■upply in order to gain water-power to blow the organ of 
King's College Ohapel for a musical service. This fixes tlie 
dftte of the second known intermission at about 10.30 A.m. on 
All Saints' day, Nov. Ist, Now a fortnight is about the 
inoobation time of entaric fever. A fortnight after Oct. 25th 
1b the date of the first attack in Tree Court. A fortnight 
after Nov. 1st is the date of the second, third, and foarth 
attacks. And though it was known that utlier caites of fever 
kept dropping in till the end of November the coincidence of 
the early fever with these ascertained intermissions was not 
■' ■ .. -- indicating the direction that further 

Dr. Buchanan then showed that the 
vas contaminated by suction into it, 
' " n of the supply, of foul air 
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from a Boil-pipe (and so from a sewer) throagb a " weeping 
pipe " which supplied the trap on the waste-pipe of the sate- 
tray of a water-closet, which Crap was liable to siphonage. 
(Eepoit of the medical officer of the Privy Oounoil and 
the Local Government Board, New eeries, No, II,, for 
1873,) 

In the annual report of the medical officer of the Local 
Oovemment Board for 1.887 is an important report on an 
epidemic of typhoid fever in the Monntaln Ash Urban Sani- 
tary District, Giamorgan shire, by Mr, John Spear, in which, 
after dlscnasing the evidence, Mr. Spear continues: "The 
facts all tend to bring into more and more prominent relief 
the point of wUtial contamination of the water, and, in view 
of the now clearly established premises of my argament, the 
exact condition of tho Oxford-street main and its relation, 
to immediate snrroundings become matters of exceeding 
interest and importance, I have shown that the water, as 
it passed into the main and for the iirfit 160 yards of Its 
coarse there, produced no ill-effects in its consumers ; and I 
have identified that point jnst at the Heniy-Htreet bifurcation 
as the one point indicated by the facts of fever prevalence 
where specilic contamination of the water main had in all 
likelihood habitually accnrred. For the purpose of this 
inquiry the two pipes were laid bare a little above and for 
some distance below the point indicated. The Henry-street 
pipe was laid some 25 years ago and has been found to be 
much corroded. That of Osford-street was relaid, as I have 
said, in 1886. There U no doubt that the relaying mu 
tery oarelesily, not to lay recklettly, done. Owing to 
Uie exigencies of water-supply it wa£ done mostly at 
night, and tbe work being in private hands was subject 
to no supervision on the part of any □fhclal or authority 
having concern with thepnblichealth. Accordingly, the main 
was carried, without any special precaution, immediately 
above, alongtide, and even through the old rabble drain* ; 
and when in the course of trenching pipe-drains were cut 
through no trouble appears to have been taken to replace 
them, I find the inspector of nuisances reporting in 
September, 1886. a third case of injury and stoppage of & 
drain from this cause. Although the old stone culverts to 
which I have referred are not ostensibly Bewage-carriets now 
the; formed the sole sewage system some 20 years ago ; and 
even now refnse matters are often poured, as I saw mf pelf, 
into the roadside gnllies that are connected with them. One 
ot the culverts through which the Oxford-street main was 
carried (a 'collar' or junction between two pipes being in 
the interior, was found to contain a quantity of exces- 
sively foul sewage deposit, a slaaghter-house apparently, 
amongst other pkices, draining into it. It may be said that, 
as one result of the careless laying of the main, the latter 
waa at different points from time to time bathed in refnse 
matters and habitnallj at certain points in sewage-con- 
taminated air." 
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and also direct c(in- 
"Of cooise, during 
' iJcwiBwre, the Saws io the pipes 
i«|)caMnled bj tba ' itika ' would afiord means Eor Uia 
Mil I ■mil I iato tlia pipt» irf air from the siul, ot bom the 
aeigfabOBriiig drahie ae the caie might be, and doubtless of 
Uqoid alaoL I had myaelf t^portiinitieB of observing how 
oonaidaiaUe waa the mction of air into the pipes at certain 
pmnta after internuaskm of sapplj and on it» renewal how 
nodi air coming with much noi^ and force had to be 
cspelled. No special valves being provided for the purpose 
this ait must hate eotered by accidental opetiiiigs. At any 
time ot intenniasion it is plain that the leaty water-pipes 
were at Ubertj to discdiaige their contents throngb any 
tattling at a lower lerel and that they would convey not 
only sDich water as remained in them bat those matters also 
which entered at the points of leakage. In short, the leaky 
pipes would act as so many means of diainiiig the ground 
in which ihey were placed. Passing tbroogh or alongside 
old mbbie ciilverts they woold take ap foul air and liqnid 
from these cnlverts and from the soil around and wonld 
delirer these matters at lower levelp (if not diiring inter. 
mission, on the Srst renewal of snj^Iy) for consomptioa as 
' diiokiDg-water. ' Intermission of wai«r-cnrreiit, however, 
is not by any means essential to the introdsction of foreigo 
matteis into water-pipes. Under varions physic^ conditions 
veij powerfnl insnctlon of external tnatters into a full- 
flowing water-pipe can ake place. Some of these conditioDG 
were considered in a depwtmental report on Croydon in 
1875. It lesnlts from the foregoing obsert^tions that during 
intermissions of the service latge contaminatioD of tiie water 
of the Oxford-street and Hemy-Etreet mains mast have 
occurred and that contamination, althongh on a com- 
pocativaly minute scale, daring continuance of Eiy)pl7 i^ 
probable. Chemical analysis of the water, and still more 
microecopicat examination, afford important confirmatory 
resolte. Dr. Dnpr6, to whom samples were sent tor analysiK. 
reports that water taken from a bouse tap in Henry-street 
be/ore t>K nightlj/ intermittion of ifrviee was pare, while that 
from the same tap after int«rmission gives evidence of 
animal contamination and of the appearance of low forme of 
life. Water from a tap in Victoria, street (Misldn) shows 
similar deterioration both in the night and morning 
aapplies." 

An interesting case at Buckingham in 1386 was reported 
upon by Dr. Franklin Parsons. There was a sudden outbreak 
of typhoid fever in that town in January and February, 1S86, 
con^ned at first to a poor sabnrb of the town, and especially 
aSecdng persons drinking water from a particular "spont. 
"The water condait to this spout wa.^ exposnct to pollatioil 
from a leaky drain which had received speciGcall; infected 
<^icreCa from a previons case of enteric fever." 

An outbreak of typhoid fever at Fareham (Hants) wa» 
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reported b; Hr. Spear in 1388 to have been traced by tbe 
medical officer o! health "to pallatiOD of on iutermitteiit 
water-snpply through namerous direct connexiaDS between 
tbe water mains and tbe pans oi water-cloaets. After tbis 
was remedied and a constant supply of water afforded 
enteric fever became less prevalent in the town. " Mr, Bpear 
also reported in tbe same jear that an outbreak had taken 
place in Flint, where tlie water^eapply was intermittent and 
where in the specially infected locality there was an "allega- 
tion of discolouration of the water when turned on in the 
morning." In 1889 Mr. Spear repotted that at Strood and 
HocheHter, where typhoid fever had been prei-alent, he "found 
water-cloaets supplied direct from the mains— i.e.. without 
the intervention of any cistern or tank. The danger of 
insnction of air and even of solid matter int-o tbe water-pipes 
from clo9et-pan9 dnrlnB any temporary diacocnenion of 
water-presBure ia well known to attend this objectionable 
arrangement." 

Dr. Wheaton reported in 1893 on an outbreak which was 
almost entirely confined to a limited area in the town of 
Atherstone (Warwick). The "outbreak waa not due to 
excrement disposal, sewerage, drainage, or milk-supply : htt 
te the introiuotieit nightly into tAe town mater maim jor a 
period ofnght meeki of an actraneeui Tvater-tiqiply nhioh nai 
nibjeet to peUutiofi. Tbe localisation of tbe fever outbreak whs 
eiplained by the peculiar dlBtribution of the water mains 
owing to which the suspected water was almost entirely con- 
sumed within tbe area to which the fever in question was 
almost entirely confined. Tbe prevalenoe of the disease was 
in part due to infection from tbe privy- mid dens, also to con- 
tamination of water-supply by a residue of sospected water 
remaining in the mains and continued consumption of 
the same water, which was obtained from a pnbllc 

In 1899 Dr. G. S. Buchanan reported with regard to a 
serious outbreak at Falmouth (Cornwall) that there were 
"reasons for inferring that insuction of infectious matter 
into Falmoath water mains during periods of intermission of 
supply had concern with the epidemic." The water-pipe, 
in which there was a roughly made and leaky joint, was laid 
nnderneath the stones of a yard where the soil was "every- 
where black and impregnated with foul organic matter," 
Tbis was caused bj the leaky drain and a water-closet down 
which typhoid excreta had been thrown, and Dr. Buchanan 
proved by a test that suction into this main actoalty did take 
place under certain circumstances. 

Drinklni^ n'ater may also, after it has been delivered into 
the honee, be contaminated with the poison of typhoid fever. 
Id iUustration of this point I may be allowed to quote again 
from my paper " On tbe alleged spontaneous production of 
llie poison of enteric fever, " read before the Epidemiological 
Society of London in March, 1B74. "In la^e towns the 
enteric fever poison spreads chieS; through the medium of 



sewei air, in nbicb it is donbtlaEs Bnepecded, and la Londoo 
1 find that this fever eBpecially prevaila in houBea where the 
waste-pipe of the drinking- water cistern communicaites 
directly with the honse-drain. a eaiubary defect which is very 
eommoii indeed in many parts of London, especially in old 
hooses in the best neighbouihoods ; t» quote from my report 
on the sanitary condition of the Parish of St. Oeorge, Han- 
over-square, for the year 1873: — 'Out of 39 houses in 
which there were cases of enteric fever, 22 had the sanitary 
defect in qneBtion ; while there were 11 other houses with 
the same defect, in which cafes of low fever, or some other 
ill-defined disease, were found. It may ha mentioned that 
disrrhcsa frequently breaks out in such houses.' The waste- 
pipe being a ventilator, and often the only one to the drain, 
the foal air, which may contain, sospended in it, some of 
the poison of the disease, rises up this pipe into the space 
between the water in the cistern and the cover, and the 
suspended particles fall into the water which la dmnk, 
and which may. and often does, give rise to enteric fever in 
the persons drinking it." There can be no doubt that the 
remarkable diminution in the number of cases of typhoid 
fever in Loudon during recent years is very largely, if not 
chiefly, due to the disconnection of the waate-pipes of 
drinking-water cistfims from the dt^ns. 

We now come to the distribution of the disease by means 
ol infeDted milk. In 1662 an investigation was made by 
Professor John Glamgee on Cattle Disease in Relation to the 
Supply of Meat and Milk, and his report was published in the 
fifth report of the medical officer of the Privy Council. He 
came to the conclusion "that the cause at present operating 
most actively to deteriorate the milk of cows in this country 
is the prevalence of epizootic aphtha. This disease attacks 
the human subject and many cases of communication from 
cattle to man have been observed either from the virus pene- 
trating a wound or passing into the system with the milk." 
Sir John Simon adds to this: " Experiment seems to have 
established as certain that, at least under some circumstances, 
the human affection may be caused by the coosamptiou of 
milk drawn from a diseased animal." And it is stated in a foot- 
note that " more than 20 years ago ProfesEorHertwigpubliihed 
particulars of such esperiments performed by him on himself 
and two friends with the result of producing a very definite 
eruptive fever. " 

Dr. Edward Ballard, when medical officer of health of Isling- 
ton, first traced an outbreak of typhoid fever to a particular 
milk-supply in 1670. This investigation is so important that 
I insert the following lengthy quotations from his report : 
"The general result of an inquiry into the milk-supply of the 
families within the quarter-mile radius into which I ascer- 
tained that typhoid fever had entered was this — viz. : That 
it occurred in the house of the milk vendor where the 
business, was carried on. He died and seven other persons, 
members of his family or boys employed and living on the 
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premisea, liad typhoid fever and one of the latter died. 
Tbat it ocoQrred in the family of a pereon who dwelt 
in a small cottage in the cowyard distant about 100 yards 
from the last-mentioned honse and dairy, three perBons 
having fever here. The Qrst case heie was in a girl, 
who, a fortnight before she actaally fell ill, had left a 
sitaation at a public-house supplied nith inUk from this 
dairy and since then had been reeiding at home. This 
family, tlie mother of the girl told me, rarely took milk, 
except on Sundays, being poor, but when the girl was ill 
milk was given to them from the dairy. The moflier herself, 
and suhseqneatly a little boj. had typhoid fever when the 
girl was convalescent. That, in addition to the two boys 
who had lived in the house for a longer or shorter time, 
two men engaged in the business who did not live 
in the house had typhoid fever. One of these was the 
Qowmaii engaged after the master was taken ill ; the 
other was a young man who worked at the cowyard 
and carried out mSk and who took all his meals at a 
coffee-shop supplied from the dairy and where two families 
also supplied H'om the dairy had fever. That a fifth man 
employed at the cowyard and residing at home had fever. 
He also occasionally bad his meals at the above-mentioned 
GofCee-shop and his tea at his mother's who was supplied 
from the dairy. His family being poor he bought do milk 
for them anywhere and he was the only member of it 
attacked. That another single man residing within the radius 
in a wholesome house and engaged as a coachman outside 
the radius, who habitually took h& meals at this same coffee- 
lioQse, had an attack of typhoid fever. That (omitting the 
girl who came ill from the country) out of 62 other families 
within the district which are known to have suffered from 
typhoid fever, 5fl, or fully 87 per cent., were constantly 
supplied from the dairy with the milk they required, two 
were occasional customers, and five only stated that they did 
not deal there at all. 1 am not quite sure that complete 
reliance can he placed on this last statement ; certainly, 1 
doubt it in one case of the five. All Sve resided close to the 
dairy and it is very probable obtained there, as the most 
convenient place, any eitta milk their familiee required. In 
another instance a girl was attacked in a family not supplied 
by the dairy, but it appeared that on two consecutive days 
in the beginning of July she had taken tea with a school- 
fellow wbo, with her mother, had typhoid fever a few days 
later, this family being supplied from the dairy. So one 
else in this girl's family had fever." 

On inquiring into the fatal cases happening in families 
residing in the quarter-mile radius from the dairy he found, 
" That the members of 142 families were suppli^ with milk 
from the dairy in question. The district witjiin the quarter- 
mile radins alone must contain over 2000 families. So, after 
all, no very considerable proportion got their supply from 
Uiia source. Out of these 14Z families (which inclnde the 
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« oE the coo- 
B trom an nnder- 
B befote which bad 
« with two old 
* bfB^BE «f nfc4ainnra iM lach a manner that not 
titij taai mil biam tka Awm Int ako an ovBrdov of ^*ags 
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J Heath, near Birming- 
k 1S73 b7 Dr. Ballanl who thof some 
op its arioVogy :^"L Two wflk n^am adjoining premises 
oocBpied bj mlk-M^as became infected earij in Movember 
witb the nfcctioiis matter or nnu of enteric fever throngii 
tbe Mabge bom a pm; into tbem of eicremental matters 
nwrtnining tbat miltliT of infedian. 2. Tbnnigb the median) 
of water dntwB fiwn tfaeae wcUs tbe milk supplied by these 
mnk-setlMs beeuae Infected and manj oE their regular 
caMomers who diank (be milk Eoffeied fniia the disease. 3. 
Tbe same inCeolad milk having been sold to two other milk 
pBTTeTore, mma of the persoiis o^ing the milk Eapplied 1^ 
ttaoK milkme*! also so&ered io a siimlar monaer. 4. There 
is no evideoce that the disease spread in these districts in 
' other waj than throDgh the consnrfption of these 
nfscted milks " (Beport of the medical officers of the Privy 
Ooimcil and the Local Govemnient Board. New Series, 187).). 
A Beriuos ODtbreak of typhoid fever in Marylebone was 
iovesti^ted in 1673 by Mr. J. Nettcc Radcliffe and Hr. 
W, H. Power, the former making the conatr? inspectitms 
and the latter the inquiries in London. Mr. Kadctiffe was 
also accompanied in his inspections by Dr. Wbitmore. the 
medical officer of health of Harylebone, Colonel W. Hope, 
T.C., and Hr. Chalmers Horton. representing the company 
BDf^iying the milk, and myself as medical ofUcer of healtli 
of §1. George's, Hanover-square, and also for that occasion 
r^anitarj adviser to tbe company. "Early in the oatbreak 
Dr. MurchiBon, whose family snfferad very severely from it, 
satisfied himself that the only probable mode of introduction 
of the disease into hi.s house wai^ by the milk-supply. The 
suspicion hai-ing been amused, he quickly ascer^ined that 
almost the whole of the families which were then affected 
with enteric fever within his knowledge and that of Lis pro- 
fessional friends, obtained their milk from the sanie dairy 
which supplied his household. The preliminary inquiry had 
made it certain that the milk of six out of tbe seven farms 
nupplying the dairy was, atthetiraeof theoatbreah. free from 
Hny nuspioion of infection with enteric fever material. But 
with rejgaid to the milk from the seventh farm the result was 
very different. Here a condition of things was found which 
renderoil it highly probable that milk from this farm had 






been chared with enteric Fever materia! and not improbably 
with the excremental discharges of a. patient suffering [rom 
Isnteric fever, shortly before and daring the earlier period df 
the outbreak in Marjlebone. f^m thia farm mai oHainti 
all Che milk meaially ivppUed Sy the implicated dairy fur 
nitriery hw, the eontvmptien of whioh milk, ai &K aWeoAj/ 
ieen iltoren, fuTniahei the ttrongett evidftue fl/ the ij^eiilion tf 
(ftfl milk. On Jane 8th the occupier of tte farm died 
suddenly in the fourth week of an attack of ambQlant 
enteric fever (typhns ambnlatorins). For soma time pre- 
vious to the seizure it bad been saspected that he suffered 
from sorae disease of the heart. The suddenness of the 
death at a time when it was believed by his medical 
attendant that recovery from the enteric fever had 
commenced led to the death being ascribed to the 
preeamed heart disease and to its having been cer- 
raGed as occasioned' \>j this cause, no mention being 
made in the certificate of the disease from which he was 
considered to be recovering at the time of death. The 
history of this case, iudeed. is that of well-marked ambulant 
enteric fever. Previously to the basmorrbage there had been 
no disturbed action of the bowels. After the hssmorrtiage 
Hr. Humphrey-i (Ihe medical attendant) gave directions 
that all discharges from the bowels and bladder should 
be kept out of the common privy of the farmhouse and 
buried somewhere outside the premises. This direction 
was carefully carried out, and (rom the first hemorrhagic 
stoul to the last chamber slops all the discharges were 
removed to an osh-heap beyond the precincts of the fann 
buildings (as will presently be more fully described) 
and there the evacuations from the bowels were buried 
and the slops cast. No disinfectant was mixed with either 
the one or the other before being got rid of ; tor, on the 
one hand, it did not seem to be necessary from the place 
of burial or casting away, and. on the other, it was not 
advisable to retain upon the premises the great bulk of the 
evacnations pa^ised within a brief period until a disinfectant 
had been procured. On August 12th, a son of the abovo 
patient, aged 13 years, was seized with enteric fever, and he 
pa;ased through a slight but well-marked attack. 

" A »eriea of carrfully executed exoaratioBs were carried 
out under the supervision of Colonel Hope. V.C, one of 
ourselves and the manaf^er of ths implicated dairy being 
also present, to determine whether soaksge from the privy 
and from the drains o[ the farmhouse could find its may 
int^i the dairy well. A previous examination of the interior 
of the well, the water having been pumped oat for tbd 
purpose as low as practicable, disclosed a well-marked lino 
of Boakage through the tnter^tioes o£ the brick steining 
on the south side of the well, three feet six inches ahoTA 
the inlet of the drain from the feeding well and nine 
feet from the surface. Other more doubtful points of 
soakage existed, which need not he described. Thes6 



^^■^^■c ^lumA c^MkHiMlr (1) tkat bo soakaee was 
^^Hb fti^ A* 1^7 bto Ae ^D7 veQ ; (2) that no 
w^^^ tmA ta^B fiB^ oAei horn Ute mrEuM yaid 
4i^ m- ^tm Ac *^ Amm ■*• the «d ; ud ff) tiiat 
^ BBAa^ b^ Ab teBjj^id doB « tbe fannjvd or 
^biAhb te< P^id il«K A* ^(Nr put of tbe trendi 
m«*iik A> «nA* &■■ Ik* acD a Oie mradow to the 




k GtUe to ttie cut of tbe 
padi^tf 4*«d,^i<eB ^p^ie kaolli tbe foimdalion 
■( tlH «■■ ^iqaoiti^Hlk ^E" i' eoBkage of aonte foul 
«i*^ WB lanii. <te tfci* beiar tBiwpwitrt an exoTatum 
aaa aaifc taMa^ Ae «d a«i tbe jaid vaU and a line of 
iMite^dfa^Hai al^ Oa faB^taa <rf tbe waU thnmgti 
OBMadto <a>a BMsmBc beMeea tfae sail and tlieweU 
to ftc *«■( abm aatkagc kad beat disoomed in Qie 
*•■. Oa tm^ ^ the aiiiaM^ fbaloEai of the water 



e direction 
■ jam wan acd tfae soDtbem 
""■ — ae. He drainage of the 
I of Ibe vaI3 and there 
■ from the yatd vas 
4 tbe »all. a^ one of 
■ *af Iba Am Tanaitiiii of t)>« premi^er had 
la. So* tbae caa be no reafoiiabte doubt, 
b^ tbe TWall of Ibe eaearalieas, tbat tbe drainage of tbe 
pigsUesaad ef Ae yari bad ia Ibe jaogivsE of time made 
i>>»ajabf tbefoaradariiM jf tbevaO, a distance of about 
X ImL to tbe I ii balj of (be vdl and then anked thioug]) 
r acal mto Oa «^- Tbe latter pioce^ frran 
M saQ vaald be a slow one. but it had been 
■BCtaallj tbat the da? which conftituted 
tbeb«tt<f tbavadeeniBBd betverai tbe wall and the w^ 
«^ akng tbe line <e >a•kag(^ reduced to tbe oonsiEtenoB 
of wj BoA i«!te. *e*""* "^ **^ akng tbe foandalim 
of wbtdi tl^ inaHc" >>k>B iilace and cloee to tbe pool 
Eoniwd bj Ibe drainage from tbe i^s^ ii the aah-heap irf 
tbe bum. In this aib-hap weie baried all tfae eracaatitaH 
from the bow^ of tbe ack occapier of the fanu on June lit 
2i»d. and Std, and upon it were ca£t all the chambei elopa of 
tbe nek man's room from June l^t to 8th. In ether tnrdt, 
bg da uniuppt MtJ aUoj/ftker hn/oreMvn ehanee and id 
earrying out prfeavtimu to obriaie any potnbility of mitehitf 
the mattertjTvm whick niteiief tm* mmt apt to ariie were 
ieperited in perhapt the only ^lat on the farm preniUet nrhtre 
they trauld certainly Jind their nay into tke mater vted for 
dairy purpBief. 

■■ For the oltimate purpose of this inquiry it is Mifficiect to 
haTe t.hown a probability, amonnting for practical purpose* 
to a certainty, that (1) the outbreak of enteric fcTer which 
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forocLB the snbject of inquiry was canEeti by milk infected 
with enteric fever material ; (2) that this milk came from a 
particular farm ; and (3) that the water used for dairy 
purposes on tiis farm contained eicremental matters from a, 
patient saffering from enteric fever immediately before and 
at the time of the outbreak ' (Report of the medical officer 
of the Privy Council and the Local Government Board, New 
Series, No. II., 1874). 

In the seventh annual report of the medical officer of the 
Local Government Board. 1877. is a report on an unu^nal 
prevalence of enteric fever at Ascot during a period of four 
years and a half by Dr. E. Ballard, from which I quote the 
fallowing: "In the middle of 1873, at the very time that 
the outbreak iu Marylebone which was traced to the railk- 
eapply of a particular dairy was in progress, three cases of 
enteric fever occnrred almost simultaneously on the top of 
the ridge of hill on which the village of Ascot stands 

'• The three caaes occnrred in persons who had recently 
been in London, and txo of mAma had certainly wte» 
f ArT< Vied the milk of the pariicKlar dairy. I failed to get 
evidence of the third case having partaken of that milk." 
Dr. BaUard makes the following interesting observation :— 

'• What it to he gathered from, ooinaidfnees ?~\r\ an inquiry 
into an epidemic such as this, where the cases of the disease 
are distnbuted abont a district having certain common 
fsatures, tliere are four sources which are ordinarily looked 
to as those whence the contagium of the disease is most 
likely to have proceeded and by the medium of which it may 
have been distributed, viz. : (1) a common source of water- 
supply, sach as some particular well or stream or the mains 
of a system of public snpply, in which case infection of the 
water, either at its source or in its progress for distribution, 
may result in the distribution with it of an infective 
material ; (8) a common system of drainage, in which case 
a sewer becoming infected may be the means of distributing, 
through the medium of the sewer air, infective matter to the 
houses in relation with such eewer ; (3) where there is no 
common water-supply and no common system of drainage 
to account for a wide distribution of fever, the cause of 
the spread may be fonnd in the progressive infection of 
independent privies, he, , and by soakage from them into 
independent wells or other supplies of drinking-water ; or 
(4) the cause of the spread may be found in the diEtribntion 
over the district of some particular article of food, such as 
milk, which has become infected." 

Dr. Ballard then shows that the first three sources were 
not operating in this case, bnt that the fourth was, almost 
all the families infected being sapplied with milk from a 
farm known as the Brick-kiln farm, and he comes to the 
following concloslon : "The fact^ which 1 have detailed can 
leave, I think, no doubt upon the mind that the use of milk 
distributed from Brick-kiln farm was in some way directly 



til tbe distribution of 
i Simitiligbil! diatricta 
' twImfUm kag pcnod of Conand s hmlf ^ears.* It is oo 
— ^' ''-^ — - — "1 ikB I nfftfitfr to mj that manj families to 
k wiB ttAribnted bare hitherto escaped 
M A tsv *™^— = which need milk from oUiw 
The obvious repl? to 
in DO millr epidemic 
> Itrtrnta^^ea lam more tbaa a facHcD (alUioD^ 
. a k^> BaetiaB) ttf tbe families osicg the infected 
w^k faa^ ■»Mhiil ; nd to the $ecmd objection Uiat the 
mfBttmrn «t mm f*"'' ■ liii t csiL-e of an epidemic of fever 
I9 BO ■«■■> |« « Llu»fc i» tbe operation of nther cao^^e^ coit' 
•■o^rilf eEJatoiL'' After de«3JbJiig Hie premises he adds ; 
**T1b above ec wt of Hie conditioii in which 1 found 
fte fMm and dab; muBiKu^ and of tbe alorenly amngC' 
Ma^ ^id^ iriniji flie basiness was coodncted, indicates 
■<■• Ifaaa eoe Wkf in which tbe mtlfc might have became 
befairteJ. It is datioas that the cans in which the milk 
was saK aA were liable every day or an? day to 
befoal^^i& evot dnring the process of cleansing. The 
watar aaed for rinsing the cans was a dan|i;eroiis water 
to asB for tbe raasoiiB jost as^gned. being donbly liable 
to brfboboent — naawlf, feat, from the soakage of foal 
aa>tfer3 into tbe «dl fron privies and the mannre heap, 
abd, secondlj, fnMn tbe absinption of the fcml emanationit 
fcoB Uie drainj irtiicfa communicated with the pomp case. 
Aftw nniin^ then were again liable to befontment from 
Aain onanatiMis rising tbrongh the sink pipe over which 
tber were sranotimes inverted to dr^n. And, Gnally. the 
■ulk itself mi^t at any time have become befouled 
1^ irtamHng in tbe room into which the sink pipe opetied. 
Id addition to all which tbe brush nsed in cleanring 
tbe cans and tbe rag$ used for the same purpose, or for 
plugging tbe pomp spontn, might, from their constant 
Tioinity to tbe sink pipe, have become foaled by the drain 
emanations and thos have become a medinm by which these 
GlUiy eraaxtatioiu might have been conveyed to cans. With 
re^^pect to the open cistern within the pnnjp case I may point 
oat that it« circumstances were similar in all essential points 
to those of the water cisterns in many Lundon honses, 
where the waste-pipe opening above into the space between 
the water and the cistern cover is continned without any 
break or intervening trap into the bonse drain, and is liable 
to carry np sewer-air into that interval, whence it may be 
ab-uirbed by the water. There is abnndant evidence to show 
that enteric fever bas, in Iiondon, been freqnently oansed by 
the use of cistern water stored nader ^ach conditions. I bare 
specially mentioned the circumstances nnder which the water 
used may have introduced a filth pollntion into the milk by 
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meiel; rinsing the cans with it, beoause formeT experience 
of milk epidenniCB of fever have demonstrated that given an 
infected water the small qnantit; of snch water which may 
bang aboDt a milk-can after rinsing with it is amply EufGcient 
to infect the milJc subseqnently pnt in. The infection of 
milk bj an infected water by no means implies fraudulent 
dilution of the milk with that water, of which, moreover, 
there is no evidence in this instance. To all this I may add 
that there is an accidental way in which Qltb may gain 
access to milk, which most never be overlooked, — namely, 
from the hands of the milker." He then a^ks : "Bad 
the • filth ' that had aaoesi to the milk amy opportK»i(y af 
reeeivinff ^teoifie infeelioa ? — This is a further qaestion some 
attempt to answer which will be expected by tliotie who sub- 
scribe to the doctrine that (putting mere possibilities aaida 
as not matters of scieutitic argument) enteric fever con- 
taginm a^ we now meet with it has au ancestry ; and how- 
ever long and widely and through whatever media it may 
have travelled about prior to finding a lodgment suitable for 
its development in a human system, that it or its ancestor 
at one time issued with excremental nsatter from some indi- 
vidual affected with the disease. It is a doctrine which I 
myself provisionally accept as most in accord with my own 
experience and also, so far as I have been able to judge, with 
that of the moI^t competent and, let me add, moet patient 
observers. With such as dis^nt from it I can agree in 
admitting that there is very maoh in the natural history of 
coutagium in general, and of enteric fever contagium in 
particular, wrapt in an obscurity yet impenetrated ; but I am 
hopeful euoDgb Xia look forward to the time when the advance 
of Bcientiftc inquiry will render that clear which is now 
dark." 

Lastly, he made investigations on this important point and 
came t<i the conclusion ' ' that there were various oppor- 
tunities for the ' filth ' thus introduced into the milk to 
become apeciflcally infected with the infective matter of 
enteric fever." It is interesting to note that in the specifica- 
tion of works to be done at this dairy a brick dipstone trap 
(now quite obsolete) is specified and a sketch of it is giveiL 

An outbreak at St. Albans in 1884 was investigated first by 
Dr. 0. E. Saanders, the medical officer of health, and after- 
wards by Mr. ShirleyMurphy forthe Local Government Board. 
This was a simultaneous outbreak of typhoid fever in St. 
Albans and in London among the consumers of milk comiog 
from a farm near the former city. Although the disease was 
undoubtedly traced to the milk, which must have been con- 
taminated, there was an absence of evidence that the milk 
at the farm bad become infected in any of the commonly 
believed ways, but there was ' ' some reason for believing that 
the milk from this farm, which had in the summer of 1SS3 
given rise to a serious outbreak of enteric fever in St, 
Fanoraa, had retained, although to a sUgbt degree, power of 
infecting its customers in the interval between the two out- 



breaks." The f^reat interest and importance oC tbis 
elusion are obvioua. 

Dr. Air; reported in 1836 bbat there was a Bevere outbreak 
of typhoid fever at Lower Sherringham (Norfolk) under 
circumstances pointing' to contamination of milk-sapplj, but 
that tha origin of the infection was uncertain. 

Mr. Harvej reported in 1886 that epidemic typhoid 
fever at Bwanage (Dorset) was "a-ieociated at its commence- 
ment with the u^e of milk from a dairy Eitoated on th« 
polluted brook and without water-aopply od the premises." 

In 1886 Dr, J. Aebbnlton Thompson, then an inspector 
ander the Board of Health of New South Wales, pro^nlel 
a report on an outbreak of typhoid fever in tlie municipal 
distriot of Leichliardt, which he bad traced to pollnted nailk 
and in which be draws the following conclusion as to the 
cause of ths outbreak : "All possible causea have now in 
turn been examined. It has been shown that its attack and 
decline were alike sudden ; that it ooomred at a time when 
the district a&ected by it was practically free from fever ; 
and that it was almost entirely confined to customeis of a 
particular dairy, cafe.s of fever among others than cnatomere 
being very few, and two having had ample opportnnit; at 
least of Fharing the milk. It has been shown farther that 
these cufitomers lived under general conditions which were 
equally shared by all the inhabitant* of the district, their 
number being 615 and against very nearly 10,000 who ware 
not customers. It has been shown, therefore, that the con- 
dition conimon to the persons attacked must have been one 
to which the persons who eacaped were not subject ; and 
that the only condition an&wering to this requirement is the 
consumption of milk sapplied from the Helsarmel daiiy to 
the former." At the dairy the well water was shown to be 
practically sewage and it was highly offensive at the time of 
catling' — in fact, the sewage of a number of bouBes and the 
drainage water of a cemetery soaked into it, and Dr. 
Aahbuiton Thompson was able, moreover, to show that it 
was specilicall; infected from the excreta of a recent oase of 
typboiil fever in the neighbourhood. 

In 1667 Dr. B. A. Whitelegge, then medical officer of 
health for Nottingham, reported on a small outbreak of 
typhoid fever which he bad traced to a particular milk supply. 
The interest of tha case consists in the fact that the customers 
were partly supplied by milk from the dairyman's own cows, 
which was taken round 6j cart, and partly by milk obtained 
from three other milk dealers in the town, which was served 
directly Sy can from the dairy. '• It became evident from 
the preliminary enquiries that a disproportionate nnmber of 
the attacks were among those bouseholda supplied by cart. 
Of the 31 cases it tinaUy appeared that 19 were in households 
supplied exolnsivelj by cart, and only 3 in those snpplied 
exclusively by can. Suspicion was thus directed to the dairy- 
man's own supply, and was confirmed by finding an almost 
complete absence of cases of enteric fever in hous^olds 
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Bupplied by the three dealers from whom the milk WM 
obtajned. Some of the six farms sending millr to tbeae 
dealers also sopplied other dairies in the town, but without 
an; occurrence of enteric fever among their customers. " On 
further investigation Dr. Whlteleg^e "came to the concla- 
sion that the milk was probably infected hj some person 
employed in it^ distribution," moat likely a helper who came 
from the Union at the date of the probable beginning of the 
milk infection. 

Dr. Page reported in 1868 that an outbreak of tjphoid fever 
at Spennjmoor (Durham) was associated in time with pre- 
valence of fever at a. farmhooEe whence milk was distributed 
to a considerable number of the persons attacked. Dr. Bruce 
Low reported on an outbreak at Shildon and East Thickley 
(Durham) in 1B93. There were scattered imported ca.se'5 
during May, June, and July, followed by a considerable oDC- 
burat of the disease in August and September, the number of 
cases gradually diminishing in October and November. "The 
earlier cases were mild, anomalous, and irregular, the later 
cases typical and severe. Many ca«es admittedly escaped 
disinfection and established foot of infection. " A large share 
in the diffusion of the disease was attributed to a particular 
milk service. "In the milk-seller's house there occurred 
three or four nnnotiiled cases believed to have been enteric 
fever. The dairy where the milk was stored communicated 
directly with the sewer, without a bend or trap, by means of 
a four-inch pipe in the sink stone. History of flooding of 
milkman's cellar by sewage on two occasions in July after 
heavy rainfall. The public water-supply had nothing to do 
with the outbreak, " 

In 1896 Dr. Bruce Low reported on a sudden outburst of 
typhoid fever in August in the town of Hslmsley, North 
Hiding (Staffs.), confined to the customers of a pajticular 
milk-seller, a member of whose family recovering from this 
fever came on a visit to his house from July 11th to 
August 24th. The outbreak suddenly terminated in 
September on the stoppage of the sale of the polluted milk. 

At the International Medical Congress of 1831 Mr. Ernest 
Hart read a paper on the Influence of MOk in Spreading 
Zymotic Disease in which he placed on record 73 outbreaks 
of disease as having been traced to the agency of milk, and 
of these no less than 60 were oatbreaks of typhoid fever ; and 
in 1697 he published another report on the same subject in 
theBritigh Mediaal Jmimai. givingshort accounts of 95 mora 
outbreaks (occurring between 1882 and 1696), of which <]8 
weretbose of typhoid fever, making t<^ether 93 outbreaks of 
typhoid fever traced to the agency of milk by the end of the 
year 1396. 

Dr. D. S. Davies, medical officer of health of the city of 
Bristol, read an important paper before the Epidemiological 
Sooiety in March, 1893, "On an Outbreak of Milk-tJome 
Enteric Fever in Clifton." In this outbreak the cases varied 
from tbe mildest, which would not otherwise have been 



, _ „ A tjftxai fever cases at »U, to tbe setenst type 

of Uie diaaue, inSd utd eeverc csees bcdng found in tbe same 
bouee. Tbe outbreak, as ie bo often the case wiUi those 
doe to milk, Efaowed an eiceea of attacks among cbDdieo 
mtdei 16 Tean of age. Theie wei^ 244 cases in all, of which 
830 "were shotm t« bace obt^ced either regrnlar or occa- 
dottaJ en^^es tiom one or other of the thn>c ittfect«d 
roDodE. " Of the iGmainiiig 14 cafes foor were accoaoted for 
in other wajs. The conoezioD of the fever with certain 
milk-GDpplies ma; be considered to have been eftablished 
without a doobt. 

In 1899 Dr. W. W. E. Pletchei reported on an onlbreak 
at Ooleford (GIoDcest^shire), which place waf almost free 
from tin^ioid fever from 18^ to 1693, when an oothreak 
-vocDired wbioh he fonnd to have been * ' intimately con- 

I necMd witik tme ptuticaUi milk-sapptj." 

■ ) May. 190ft Dr. Fletcher reported to the Local Oovem- 
loeDl Beard <ai an (ntbreak of typhoid fever in tlie Urban 
District of Coleford and in the Rnral District of West Dean 
(GlODCestenJure). Dr. P. Bachanan. the local medical 
officer of health, had already a&certaiseii that ■ ' althongli the 
drainage and sewerage of the town^ are highly onaaMsfactaiy 
and the poUcied Et«te of the water-couises dangerous to 

. health, the ontbivak nas caused by contaminated tnllli ; 

, ttwie was some difficulty in ascert^oing how the milk had 
Iwcome contaminated. It appears most probable to have 
been either by washing tfae milk cans with polluted water 
bom a well or by the fact that one of tbe workers in the 
daily soffeied from a mild attack of typhoid fever and tiat 
tbft milk be distribnted som^ow became infected from him. " 
In Hm twenty-sizth report of the State Board of Health 
ol Masmchnsetts for 1S94 Dr. William T. Sedgwick lepoita 
tn an oatbicak at UarlbMOogli as foUows : "WhOe a 
ivy biief investigation had estatdi^ed the fact that the 
epidemic ooold not possibly be attribnted to the pnblic 
^fttem of water-supply or sewerage the true source of the 
ontbreak still remained to be found and 1 next turned to the 
milk-snppty as a possible vehicle of tbe disease. But it soon 
became ^aJn that many liifferent milkmen were involved and 
that therefore ordinary mi'ik could doI have been tbe commoo 
oarrier of the infection. Closer inquiry, however, finally 
disclosed the (act that veiy nearly in tbe middle of the 
infected district was a 'creamery ' which, although private, 
a : -.. ^ j^|. y^g whole city. This 



„ ■ s - '* *'*** bought from time to time 

from the various independent milk-^-edlet^ whatever milk 
they had left over and wished to sell after their duly 
rounds. On lie other hand, the creamery sold to the various 
loilk-pedleis whenever their own supplies ■ ran short ' and in 
these ways served, as it were, as a kind of ■clearing-house* 
for the milk-supply of Harlborongh. My suspicions at once 
rested, lar^ly because of its central Iccaticn among the 
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cases, on the creamery and verj soon after upon this epeciat 
Bkinuned-milk service. I therefore made in the next place a 
hause-to-bOQse investigation which established bejond all 
possible donbt the fact that there was a common bond existing 
between moat of the cases. It iiad not escaped observation 
that the disease was conGned to those of slender means or 
in poor circnmstances, and closer investigation showed that 
some who had attempted to economise in their milk-snpplj 
by osing skimmed milk bad suffered most severelj." He 
□ItimatSj satisfied himself that this skimmed mUk was (he 
canse of the epidemic and conclndes his report with the 
following observations : "Ab far aa I know the present is the 
first case on record in America in which an epidemic of 
typhoid fever has been apparently due to tlie use of infected 
skimmed millr ; but it is easy to believe that many obscure 
outbreaks of this disease may have come from a similar 
Eoarce. With the mnltipliciiition of creameries to which 
millf (or cream) is brooght from nomerous and various farms 
the possibility must be kept in mind of contamination of the 
whole product by one infected contributory portion ; and 
inasmuch as skimmed or ' separated ' milk, on account of its 
cheapness and freshness, is now much used not only for 
cooking but also for drinking, this product, as well as the 
' whole ' milk, must henceforth be regarded as a possible 
vebicle of infectious disease." 

Dr. Pistor of Berlin has kindly forwarded me copies of 
papers from which I extract the following : — 

I. Dr. Ricken of Malmedy (Rhine Province), writing on 
Typhoid Fever and Dairies, cites several instances of out- 
breaks traced to poUnted milk ; thus at a place called Reuland 
a geneiil distributing dairy for skim -milk was established in 
1897, and an outbreak soon occurred producing 73 cases in 
36 houses, with 10 deaths ; of these 22 houses were supplied 
by the dairy ; moreover, all the families of the employes of 
the dairy, except one, snSered from the disease and in each 
village where an employ^ lived it was In that family that 
the disease first broke oat. At Ballingen a dairy was opened 
in April, 1899, and an outbreak soon occurred and was traced 
to the dairy having been supplied from four houses where 
Qiere had been cases of typhoid fever shortly before. The 
resnlta are stated as follows -.—(a) Of 316 honsesof customers 
of the dairy 48 were attacked, or 15 -2 per cent, (b) Of 310 
houses not served by the dairy 20 were attacked, or 9*5 per 
cent, while in one of the villages (Wittifeld) of 34 houses 
o( customers of the dairy 10 were attacked, or Z9'5per cent., 
and of 50 houses not served by the dairy eight were attacked, 
or 16 per cent. Moreover, of the 116 cases in this village 
no less than 35 were children under 15 years of age. At 
Nidmm, in the district of Malmedy, an outbreak among 
the soldiers of the camp of Eisenbom which recently took 
place was traced to the use of infected milk, snpposed to 
^ve tjeen sterilised but evidently not efficiently so. The 
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1 ctf Air-larCh^ieDe bas collected 
liaoed to poUoted milk-supplies in 

Lwteoie, Coonecticat. Montclair 

Mem Jsa^, Libaet. Aiz-Ia-OBpdle, Bamborg. and a 
■"■'f <t «l3i« iilwiia ; the one at Aix was particDlailj 
■ bcoa^n abont by cases in the boose of 
, wUidi van waited by ttie medical attendant 
am not notified to the pablic 
no pracantiais were ordered ; the 
n of tbe [Kljeiits were thrown cat a dong- 
faMp tram wiaA Qkj aoon soaked into the well, the water 
of wtdcli w«i naed to wadi the milk-cans. The oatbreak 
cetiad cm disaue of tbe w«ll-watei and connezian of the 
duty with tbe town water-supply. The circnrostanoeg of 
flue outbreak were reiy similar to those of tbe HaT7le- 
boDB ontbreak in 17?3. (Dentacbe Vieiteljahischrift 
fir Offaitliche Gesoudheitspfiege, voL sxxii.). 

m. Dr. J. Adolf Eiaemei gives a very interesting account 
of an ootbieak in an infanUy raiment. Tired oat by a 
loDg march in Jol; and reiy tbiiSj tbe soldiers came to 
a place where the; were givmi plenty of millr The result 
was Qiat 142 of tbem fell ill about the end of the second or 
beginning of tbe third week i^ter drinking the mOk ; of 
Ib^ "^ bad true typbos abdominalis, 31 febris typhoaa 
live gastrica, and 30 had indefinable ^^ymptoms." It appeared 
that in the house whence tbe milk was obtained there was a 
person saSerisg from typhoid fever and this case was at first 
i^arded as the source of the ontbreak, bot it was found 
afterwards that it was contracted at abont the same time as 
the ca;^ amwig tbe soldiers and che poi^n appears to have 
been derived from a case wbich occorred in the preyioos 
year (Zeitschrift fur Klinische Medicine}. 



LECTURE III. 
DeHvcnd on Ftb. iriA, lOOi. 

Mr. Frebiseni and Obntlembk, — Other foods have 
been proved to become occasionally the rehiclea tor the 
poiaoD of typhoid lever. 

In 1881, at the meeting of the British Medical Associsr 
tion at Oambridge. tiic Qbarles A. Cameron read a paper 
entitled " Sewage in OjsWrs,'' in which he pointed out that 
sewage which wiKht perhaps contain the microbe of typhoid 
fever was sometimes present in oysters, and he had often 
found it in oysters taken from the anorea of Dublin Bay. 

On March 39th, 1894, Dr. Newsbolme. the medical officer 
of iiealth of Brighton, reported to the ganitai; Committee of 
that town ' ' partioulars of 8 ca^es of enteiio fever which had 
occurred diiring the preceding quarter, and which were 
attributable to the consumption of oystcre derived from 
oyster layings grossly contaminated by sewage." 

And on April 19th in tbe same year he brought before the 
Committee particulars of farther cases arising from the same 
cause. " At the same time tramples of mod from the market 
ponds in qaestion were submitted to bacteriological examina- 
tion by Dr. Bojce (now Professor of Pathology. University 
College, Liverpool), who stated that the results pointed 
* unmistakably to the presence in the immediate vicinity of 
the ojBter beds of sewage matter contaminated with human 
excrement. ' 

" On December 7th in the same year a deputation from the 
Brighton Town Oonncil waited upon Sir Walter Foster, then 
Failiamentaiy Secretary of the Local Government Board, and 
brought the matter to his notice. " 

On December 11th, 1894, in the Seventeenth Annual Report 
of the State Board of Health of the State of Connecticut, 
U, 8. A. , Professor H. W. Conn reported on an outbreak of 
typhoid fever at the Wesleyan University there. After enclnd- 
ing- the drinking water, the ice used in ice-water, tie milk, 
the ice-creams, the meat, and the groceries, it was found that 
oysters obtained from the dealers at Middletown were the 
cause of the disease. These oysters were served at certain 
suppers at which were a number of persons who were not 
itndents of the college, among whom cases of typhoid fever 
also appeared at the same time as those in tjie college. 
For instance, of five Tale students who attended the 
banquet two developed typljoid fever. It was found that 
those only suffered who had eaten the oysters raw. One 
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otier torn fraternities. Tliis article of food was oynterE and 
tbey were eaten raw. 6. These oysters came from a creek, 
where tbey bad been allowed to fatten for a day or more, 
within 300 feet of the outlet of a privale sewer and in such 
a position as to loalce contamination from the sewer a 
possibilitj. At the time that the oysters were tbere deposited 
there were two persons in the honse snpplying the sewer who 
were in the incubation period of typhoid fever, the period 
daring which no attention wonld be paid to their excreta. 

7. Typhoid penns are not injured by sea-water or oyster 
juices, and B tbey fonnd their way into the oyster wonld 
certainly have lived long enough to be sent to Middle- 
town and be served on the tables of the fraternities. 

8. Twenty-three cases of typhoid fever followed among 
the stndents in attendance on the suppers at which 

eaten, and six cases among persons in 
it among the present students at Wesleyan, 
of undoubted typhoid it has been possible 
either direct or indirect connexion with these 
oysters. The oysters were also eaten raw by one family in 
town and at least one severe case of typhoid followed. 

9. The use of oysters from the same locality by the stitdeutB 
at Amherst CoUeRe produced, or all events was followed by, 
an outbreak of typhoid fever among the students who ate of 
them. These facts taken together form a chain of evidence 
practically complete at every point and leaving no room for 
doubt Whatever may be said in regard to oysters in general 
the Wesleyan outbreak of typhoid was caused by a special 
lot of contaminated oysters. " (Supplement in continuation of 
the twenty-fourth annual report of the medical officer of the 
Local Oovermnent Board, 1894-95.) 

In "A Note on the Transmission of the Infection of 
Typhoid Fever by Oysters" Sir William H, Broadbent 
described several cases of typhoid fever occurring in houses 
with excellent sanitary arrangements, bnt traceable to oysters 
eaten from 10 to 14 days before the attacks. He also men- 
tioned cases of city men who had eaten oysters at lunch 
suffering while their families were not attacked, and be 
declared that "the evidence of communication of typhoid 
by this means has been of socb a character as to produce 
a conviction in my mind" (Britieli lledical Journal, 
Jan. 12t^, 1396). 

In a supplement in continoation of the report of the 
medical officer of the Local Government Board for 1894-95 
is a very important report by Dr. U. T. BnlsCrode on Oyster 
Culture in Belation to Disease. In this report accounts are 
given with diagrams of the layings, fattening beds, and 
storage ponds in vanons counties round the coast of 
England and Wales, from which it appears that those 
belonging to the larger and more important oyster companies 
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■ad gnai praebatioD. Two others, aged 20 and 81 years 
ranMotiTdy. snffiered setei^ from atlaclui of typhoid fevei 
•Dd one of thun died. It was found that at Cette, where 
wete the layings from which tbe oysters were broDght. there 
was plenty of opportunity for them to be coptaminated by 
sewage. Dr. Chantemesse collected from one ot the cbi^ 
BiMcluuite io Puis fresh oysters from different places as soon 
aa they arrivad in I^ris and found that many of them con- 
tained the bacillus coli He plttced some ot these, whQe 
liTing. in soi water intentionally miied with typhoid excreta. 
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Aitei leaving them for 24 hoTirs in this water he lemoTed 
them and kept them foe anotlier 24 hours to represent the 
time thej woald take in being- delivered to the consumers. 
After thiB time thej were still living without aaj parCicnlar 
smell and were of irood appearance. Nevertheless, bacterio- 
loglcal examinatioQ showed that tixey contained in their 
bodies and in the water ronnd them not only the baclUoB ooli 
bnt the living typhoid bacillns. 

In 1897 Dr. G. S. Bocbanan reported on recent cases of 
typhoid fever at Brightlingsea and several urban and niral 
sanitary distriata in Essex and Suffolk. There were 26 coses 
of which he says ; " Each of these cases undoubtedly enteric 
fever, each ascertained to have been that at a person who 
had partaken of oysters at a date antecedent to illness cod- 
giatent with occasion of oyster eating having been occasion of 
infection ; in which no conditions, irrespective of oysters, to 
which infection could be attributed." He fonnd that the 
oysters came from " layings " on a foreshore in BrighUingsea 
Creek conspicuously exposed to pollution by the sewage of 
Brightlingeea wliioh L? disohaiged untreated into the creek. 
He further ascertained that "at sundry di9ereot periods 
daring 1897 infectious matters from enteric fever cases in 
Brightlingsea must needs have been discharged from Bright- 
lihgsea sewer outfalls." 

I find from Mr. Shirley Murphy's annual report for 1397, as 
medical officer of health to the London County Council, that 
the following cases in Tarions London districts were referred 
in that year to the eating of oysters or other tkall-fiah. The 
medical officer of health of Paddington reported that of the 
46 cases (of typhoid fever) recorded during the year three 
appeared to have been dne to the patients nursing other 
cases and two to eating oysters (origin unknown). In two 
cases there were histaries of consomption of ioo-oream and 
mussels, but the information was too unreliable to be 
accepted wHbont reservation. At Fulham in the same year 
three cases were thooght to have been due to the consumption 
of shell-fish. In Marylebone one case " pointed specifically 
to the consumption of contaminated oysters." In Stoke 
Newington five cases ' ' were ascribed by the sufferers to the 
eating of oysters." In the Strand at least six of the 13 
oases appeared to have arisen out of eating uncooked 
shell-fish, fire of them at a seaside resort. At Holbom 
three out of the seven cases, which were contracted outside 
of the district, were probably due to the eating of oysteiB. 
There were two sitoilar cases in Newington, one in 8t. 
Olave's, and three in Wandsworth. In one case at Flnmstead 
" the patient had eaten whelks eight days before his attack. " 
In 18^ one case in Westminster was attributed t^i oysters. In 
the Strand "in two instances the disease is believed to have 
been acquired through eating Bhell-flsb." In Wandsworth in 
three cases the disease was believed to have been contracted 
through eating oysters. In his report for 1899 Mr. Mnrphy 
gives the following summary under this heading: "In 
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I itBtod that AkD-fidi bad been aaten 
g (f QliMH ; llina in one instance, 
1 pevkMsl; eaten at Sonth- 
r«nl of the cases locallj 
adpaitakeBotcmten, massels. lie., 
» aadi fifrifffli cs time antecedent to 
iiiUlMit K ulifinnihiri oi caose and 
inn* OMea Um origin of the disease 
waa aacnbed to didl-^^' In IfaiyLebone ' in ^veral 
cases Oiere a,ppeaxtA to be good eridence that the infection 
waa taken in with such foods as ojYl«ns mnssels. or other 
dieU-fiih.' In Stoke NcTrington 'two cases doubtless con- 
tracted the disease outside London ; the disease appeared 
to be doe to the consumption of cockles in oDe case and to 
the coDanmption of oT^ters in another case.' In Holbom 
' in three ca^ea tliere was good etidence that sbell-fisb might 
have caused the disease. ' In Newington ' to quite one-half of 
the cases notiSed within this period (middle of September to 
middle of November) the friends of the patients attributed 
the disease to the eating of Ebell'fish, presomably mussels. 
Certoinl; the eating of the mn^^U bad taken place about 
eight or 10 days before the illness commenced or within the 
UEoal incab^on period. The mussels were the Dutch 
variety.' In Lambeth in six cases tbere appears to have 
been a causal relationship between tlie attacks and the 
previous ingestion (wiUiin Uie incnbation period) of infected 
shell-fish, in three cases oysters, in two cases massels, 
and in one case cockles being the inspected medium. In 
Wandsworth parish in five cases ' the patients bad partaken 
of shell-fish shortly before.' In Greenwich 'it was found 
that a great number of cases had parteken of varions sorts 
of shell-fisb. such as oysters, mnssels, and cockles.' In 
Flomstead ' in two cases eating insnSciently-cooked 
mussels may have been the cause and in one case oysters.' " 

The following cases were described in The Lanobt of 
March 3rd, 1900, p. 638 : "Two servants, a footman and a 
maid-servant, empioyed at a country seat in Cornwall, were 
attacked, by enteric fever soon after consuming certain 
ciyeters and the maid-servant succumbed to the malady. At 
tbe same house was a shooting party and two of the guests 
left on Nov. Uth after having daring their stay eaten freely of 
oysters. These gentlemen were taken ill with enteric fever 
at their respective homes, the one on Nov. 24th and the other 
on Nov. 26th. Moreover, a lady guest left this house on 
Nov. Zath for Ireland, taking with her a supply of oysters, 
some of which she gave to her brother on her arrival. On 
Deo. 17th this brother developed enteric fever. All the 
oysters here in question were procured from the same sotuee. 

The suspected oysters were laid down in the Penryn 

river off the village of Flushing and opposite to the town of 
Falmouth"; into this river much sewage is discbaiged and 
Dr. Bnlstrode considersthe oyster-layings in it "as occupying 
a dangerous position." 
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on "Cackles as Agents of Infeo- 
Dr. Klein detected the bocillna coli in three 
of eight GOcHes which bad been taken from a foreahore 
poUated with the diecbarge from a Bensr oabfall and also the 
tjpical virulent bacillua entericidia Eporogenes in foor ol 
them, and in eight oat ot a (ioien raw cockles in their Bhella 
bonght from a street hawker "(l)no tjpioal bacillus was 
fonnd ; (2) bacillus coli (typical) was found in live out of 
eight cockles ; (3) virulent bacilloB enteritidis aporogenes was 
tonnd in tour out of the eight cookies " (Report of the medical 
officer to the Local Qovenunent Board, 1399-1900). 

In their report on enteric fever in Chichester i 
Dr. Theodore Thomson and Colonel Marsh say; "During 
Haj and June, when the fever prevalence was at its height 
in Chichester, there wai^ considerable suspicion locally tl 
the coDsamption of cockles, infected with the specific c 
tagiom of enteric fever, was responsible tor the occarre. 
of no small number of cases of the disease. As result of 
careful inquiry it appeared probable that certain persons had 
actually contracted the fever in this nay. Investigations on 
this subject were made locally in late Joly and early August, 
by which time nearly 70 cases of enteric fever bad beeD 
reported to the local authority. As regards these c 
appeared that in 30 instances cockles had been partaken of 
within a month of the onset of illness ; the remainder of the 
persons attacked by the fever had not partaken of cockles 
within that period. Of the 20 referral to IB had eaten of 
cockles within three weeks of attack. In some instances, 
however, this relation in time between consumption of 
cockles and occurrence of the fever constitnted the only 
apparent ground far attribnting the tatter to the former, but 
as regard 13 of these ZO persons probability of causal 
connexion was indicated by other evidence, such as 
nearly simultaneoas onset of symptoms of the fever 
in two or more persons who had partaken together 
of cockles some 10 or 14 days previously, or the ooourrenoe 
within 2A hours of consumption of cockles by several persona 
of sickness followed a week or two later by development of 
enteric fever in one or more of the consamers. In most 
instances it proved impossible to ascertain whence these 
cockles bad been derived ; but, as noted in tbe body of the 
report, many cockles known to he obtained from mud-Bata 
Uahle to pollution by sewage are sold in Chichester. The 
share of the fever, however, which can reaionably be 
referred to consumption of cockles is but small. The 
13 cases referred to occnrred in four houses, the remaining 
aeven cases, regarding which evidence of causal connexioa 
between tbe fever and consumption of cockles is less trust- 
worthy, involved other four houses, " 

Cases of typhoid fever in Belfast have been said to be 
caused by eating cockles collected on the shores of estuaries 
contaminated by sewage (Otto JaffS, THE Lancet, Feb, 10th, 
1900, p, 121), 
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) HUy that mo^ if cot aU. of Hie cases of 
g bf nnnel* are doe to sewage pollution. 
m ■» iiwial i^Mt for 19013 as medical officer of health 
of dM La^m Ooon^ Coauil Mr. Shirie; Hnipbj meDtions 
the MDoBng jnatanoes in which typhoid fever baa been 
inmtiHiod aa caaaed bj eating &hell'fi^ in London during 
tfas yaac " Dr. Sjkes refers to an uiqaii; by him into a 
loea&aed preralenee of enteric fever in St. Pancias, com- 
prisng S7 cases (of which a vei7 few were in Hampet«ad) 
and OMnmng in Xovember in a circle with a radios of three- 
qoarteis of a mile. He found that * a la^e propottiOD of 
tbo^ Caning: ill gave a history of e^iing mns^ls from the 
■ame source.' I>r. Kewman states that in five oases occnrring 
in Cleitenirell "the only traceable soarre was the eating ot 
ojsters and other Ehell-fiih, procured in each case from a 
particular stall in a certsin street.' Dr. Caldwell Smith 
states that in six ca.'^es in Wandsworth ■ the patients had 
eaten shetl-fish within the period of incubation of the disease. ' 
and Dr. UlUson. lefening lo special prevalence of enteric 
fever in Kewington from the middle of September to the 
middle of November, reports that he came to the couclusiOD 
that the disease was due to some article of food and that 
iheli-fi^ bad been ealeo by a large proportion of the persons 
altected Dr. Eemp^ler >^tei that in a few cases in Battersea 
patients had oonsnmed shelt-fisb but that it conld not be 
pn>T«d that tbie had been the cause ot tbe illness. Of cases 
occurring in Flnmstead Dr. Davies writes tbat eleven caees 
bad within a Few weeks of the illness eaten shell-fish. Bome 
of these were in the habit of frequently portakiDgof molluscs, 
while others had taken some just about two or three weeks 
before illness commenced. Five had taken celery shortly 
before the illness j one was a greengrocer boy and onu 
was a gardener who risited Stratford Market dally. Tbtee 
of the remaining patients were people of markedly dirty 
habits." 

In Mr, Shirley Murphy's ninth annual report as medical 
officer of health of the London County Council ia a report by 
Dr. W, H. Hameron intbreakaof typhoid fever in St. George's, 
Southwark. l^mbeth and Eensal Town in September, ISOO. 
Dr. Hamer showed that the outbreaks were not due to water 
or to milk-supply or to defective drainage or to the use of a 
certain 5wlmm<ag-batb, to which the cases in Sonthwark 
had been attributed, or to ice-creams, or to any other foods 
with one curious exception. "The only article of food or 
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drink emanating from one source which had been generallj 
conBnmed by personB during the ontbreak (in Soutliwark) 
was fritd-Jiih. The circle of a quarter of a mile radius 
oovering the area special!; attacked had at it9 centre a fried- 
Sah shop," and Dr. Hamer showed that "49 per cent,, or 
jaet about half the families iti the portions of the area in 
which a honse-to-bouse inquirj was made, oontained one 
or more members who ate fried-fl«h from that shop, and of 
the whole population of Chose two areas 48 per cent, did not 
eat fried-Ssh, 16 per cent, ate fried-fish not obtained from 
the particnlar Ehop, aod 43 per cent, ate fried-flsh obtained 
from that shop." Similar InqidrieB produced somewhat 
similar results in Lambeth and in Kensal Town, and in both 
districts it was noticed that persons attacked by the disease 
obtained fried-fiah from the particular siiops, while other 
members of the household who escaped probably did noL 
The oause of the cases in Kensal Town was not so 
clearly traceable, but a number of those attacked purchased 
Gsh or shell-Gah at a certain general fishmonger's shop. 
As Mr, Mnrphy says in his remarks on Dr. Hamet's report : 
"The qnestion how fried-fish should be capable of conveying 
the infection of enteric fever is one to which no answer can 
at present he given. If due to surfftoe contamination before 
cooking it is probable that this process would destroy the 
Infection ; if due to infection within the fish it is improbable 
that the fish would be sterilked thereby. These points could 
be determined only by experiment. With respect to the 
question generally as to how the fish acquired infective 
property Dr. Hamer found no reason for thinking that 
speciSc contamination oacnrred on the Southwark premises, 
and it both the Southwark and Lambeth outbreaks were 
due to the consumption of ftsh this fact would strongly 
mitigate against the view that snob contamination had 
occurred in either of these districts, and points to some 
earlier period at which the fish became infected," 

A report by Dr. Turner on an ontbreak of typhoid fever in 
south-east London drew attention to ' ' ice-ereami " as a 
possible means of typhoid infection. The occurrence of 
Italian names among the sulferers led Dr. Turner to ascertain 
the source from which the makers of ice or ice-creams 
obtained the mUk nsed in their basinets. Later he found 
that 8? per cent, of the patients had eaten ices purchased of 
itinerant Italians. ' ' The centre about Ooldbath-street being 
fairly compact, it was decided to make a house- to-house 
inspection there for the purpose of ascertaining the number 
and ages of the inhabitant, the number of those who ate 
ices, where the ices were pmrchased, and whether the fever 
attacked those who consumed the ices sold by any particular 
vendor. Seven streets were selected for this purpose. These 
were adjoining streets, in some of which there were many 
cases, In some few, and in one there was no fever at all. 
The result of this inquiry may be summarised thus. The 
nnmber of inhabitants at all ages in this area was 1551, of 
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vraetablei sold throughout the different months of the year 
(The Lakcbt, Nov. 24th, 1900. p. 1540). 

An account is given of an outbreak among paying patienti 
in the Insane Asylum, Northampton, Mass. U.S.A., which 
had before Sept. 9th, 1399. been singolarly free from typhoid 
fever (only four cases in 10 years), bot after that date had 40 
cases in about two weeks. Dr. Morse of Massachusetta State 
Board of Health found that the paying patiertti had celery 
and tliat the non-paying patieiiii had Tiat, and that the celery 
was watered with filtered sewage ; one of the farm servants, 
acting against orders, ate some of the celery and quickly con- 
tracted typhoid fever (The Lan(;bt. March 17th, 1900, 
p. 790, from the Springfield Sfpvblican of Deo, 14th, 1899). 

Mr, Francis S. Atkinson, medical officer of health of the 
Silsden Urban Sanitary District, reported on an outbreak in 
February, 1B91. There were 17 cases, all children ; the cause 
was traced to two cases at an earlier date in the latter part 
oE December, 1890. The excreta from these cases had been 
thrown into an ashpit. "On the 5th and again on the 12th 
of January a quantity of decayed fruit, grapes and oranges 
(chiefly grapes), had been deposited by a greengrocer upon 
the same ashpit where tlie original typhoid excreta had been 
placed. This fruit was discovered by the children, who were 
all associated as playmates, and distributed and eaten to a 
greater or less extent by all of them " (PuMie Health, 
vol.iii., 1890-91). 

In 1371 1 was called on to inspect the house at which His 
Majesty (then Prince of Wales) was sapposed to have con- 
tracted typhoid fever and I reported the results of mylnvesti- 
gations in a letter which appeared in the Timet of Jan. 82nd, 
1372, in which 1 showed that although there were certain 
sanitary defects in the house in question there were no such 
defects as had been previously described. For instance, it 
had been said that the water-closet in their Royal Highnesses' 
suite of apartments was directly connected with a cesspool 
nndertieath and that its soil-pipe was not ventilated. Neither 
of these statements was true ; there was no cesspool under 
the water-closet at ail, nor, indeed, anywhere on the 
premises, and the soil-pipe was fully ventilated. There was, 
in fact, nothing the matter with that water-closet and it is 
certain that His Royal Highness did not get his attack of 
fever from any foul air in it. There was, however, a defect 
in another of the water-closets in the house and I was unable 
to say positively that the disease had not been contracted 
there. On looking carefully through my notes, made 30 
years ago, I have come to the conclusion that although the 
outbreak was not caused by water or milk taken at the house 
it was in all probability caused by some beverage or food 
(such as oysters or salad) which was partaken of by His Boyal 
Highness, the other gentlemen of the party, and some of the 
men-servaota (perhaps at a shooting luncheon), but not by 
Her Rt^al Highness the Princess of Wales or by any of the 
ladies or female servants ; all the other cases were among 
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ccoise, not a large pro- 

pottua of tbe vhrie, bat m a wie^ of respects ^ical 
s( Ae wlM)le — f—- '■"^■"c manj where there bad been no 
Urvm, as weU as tboee where there bad been fever, among 
Ibe latter a protiatd; larK* propoitioD where the circnin- 
atanoes <k Eera nrodactjim had been most obacnje ; and I 
mMMfiei mgtetf t\at in a rrry amridtiralilf majority of the 
Onjfit* itouet tkut hart had fever drain air e/mrged mitk 
ii^Beti«nJrom the eommoneit le^eri of the totfn Imd had the 
tpfartU/ttUy of entering the hentet. Ofteotimea in a. groap 
of botues resemblicg each other in their general sanitary 
arrai^emente some particular drain defect nae discoverabje 
in certain houses but not in others ; and as often it was 
foand that the incidence of the fever had been upon those 
which ihowed that drain defect and not upon the houses 
which did not show it. 1 quote from among other instances 
two examples of such diHerentiation. They were cases of a 
leM oamnion kind, where the relation of tbe fever to tbe 
particular detect had not been at once obvions. 1. There 
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bad been fever at some houses in St. Pater's-stieet witb 
no inside drains whatever, mth onteide water-closets and 
dieoomieoted scullery sinka. The first seven of them were 
vieited and it was found that tbe drain just outside the bonse 
was at four of them practically untrapped, bat was efficiently 
trapped at tbe other three. In none of the latter bad there 
been fever, but this disease was present last year in three 
ODt of the four former. Z. Howard and Bircbanger roadi, 
South Norwood, were visited because of a different 
prevalence of fever in the two. 13 houses in the former 
road, JDcIoding seven that had had fever, were examined, 
and eight houses in the latter, including one of two that had 
had fever. Few of the bouse-s were found witb their 
drainage arrangements conforming in all resects to tbe 
standard, but one particular defect characterised the great 
majority of those where there liad been fever. This was an 
overflow pipe going direct into tbe sewer from a cistern that 
was uHoally placed in a very cou&ned situation under a bed- 
room floor. In the Howard-road this arrangement was seen 
in eight houses, the cistern fumiabing more or less of the 
drinking-water in the case of seven of them and in six ont 
of these seven there had been fever. It was not seen in the 
five other houses, only one of which (having a Btinking 
water-closet) bad had fever. In the Birohanger-road th£ 
particular defect was witnessed in two houses only ont of the 
eight visited and one of the two bad bad a case of fever ; the 
houses where there was no sttoh arrangement had escaped. 
(Facts as to the second fever house were not obtainable.) 
Other ways less direct than tbe foregoing by which ezcre- 
mental products bearing with them the contaginm of entedc 
fever have produced the disease will Immediately come 
under review. But there can, I think, be no doubt that the 
chief way in which enteric fever spread last year in Croydon 
was the most direct and commonplace way of all— viz., by 
the escape of infected air from the sewers and its inhalation 
by persons susceptible of the disease." 

And he adds the following very definite and very important 
statement : * ' Tbe great intensity and simultaneousuess of 
tbe fever epidemic over Croydon shonld be no hindrance to 
the acceptance of this view. Where sewers are small and 
ill-ventilated they constitute perfectly sufficient means for 
tbe rapid distribution of fever infection, and places having 
such sewers may not only show fever-rates maintained as 
high as before tbe sewers were made but they may show as 
smart outbursts of fever as are witnessed where conveyance 
through water or milk is in question. Croydon itself after 
it had made its sewers and before it attempted to ventilate 
them had this experience. So in other instances that have 
come under m; personal knowledge fever has maintained 
itself after pipe-sewers, ill-ventilated, had been laid, as in 
Bngby, CarBsle, in Chelmsford, in Pemtance, in Worthing, 
in the last two places breaking out in severe, sudden, and 
difEused epidemics without there being an; question of other 
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the leait, conoorahle tliat OBttetB maj pass from the 
■ewer into the *ater-pip« on occasioiis wfaco the mter- 
MTVice iBtermite. Serondly, the branch msina in particolar 
Rtreeto and itUl mote often the service-pipe of particular 
houMs, fiometimes lie in the same trench with sewers 
or honse drains ; and it is Bospecled that in places 
both may be leaking. Thirdly, hundreds of water-closets 
ar« ■•Tved direct from water mains by mere taps on the 
MTVlae-plpes withont any interposition of cistern or other 
MfagiunL During times of full water predsure in the 
plpM Umw communications may not be hazardous, though 
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as pressure may be taken off a water-pipe bj maldiig an 
opening at the further end of the pipe even taoie efficiently 
dan by a partial closing of the calibre of the pipe, and as 
the object of these pipes is to have their further enda opened 
there is little safety in Hub consideration. It is co doubt 
mainly at times of intermission of water service that there 
arise the physical conditions under which suction of matters 
from without may take place into the water-pipes, but 
I have no reason U> believe that such accident can take 
place only at those times." But he finally concludes "that 
naier poltidion played a waich Uu oantiderabU part than 
BNM played hy infection delivertd from the letoeri directly 
into the air 0/ hmaet." (Report of the medical officer of the 
Privy Council and Local Government Board. New Series, 
No. VII., for 1875.) 

This report of Dr. Buchaaan's is especially interesting as 
in a note to it there are what I believe to be the first 
diagrams of a disconnecting-trap on a house drain. These 
are so interesting and important that I have Ihonght it worth 
while to reproduce them. 

Dr. Buchanan's remarks about them areasfoUows:— "For 
the purpose of making the separation between the air of 
public sewers and of house-drains, an arrangement of the 
sort figured in the sabjoined Diagram II. may properly be 
substituted for the existing arrangement which is shown in 
Diagiam 1, 

' ' Under proper conditions of the public sewers, the trapping 
bend (f) will keep away from the honse all air of the common 
sewer system, and a ten houses in Oroydon have recently 
been provided with such a trap. It is moat desirable, bow- 
ever, that with every such trap on a liouse drain there should 
be associated a ventilator as shown at y. 

"Such a ventilating opening serves three purposes, (1) if 
the trap (fj be ever forced by pressure of air in the public 
sewer, an immediate eiit of the sewer air away from the 
house is afforded ; (2) a continuous ample ventilation of the 
house drains is provided, — ^without such opening the pro- 
longed soil pipe merely affords relief to concentrated and 
urgent drain air; and (3) a means for inspection of the trap 
(fJ is provided, and a way to clean it out if ever it should 
become choked. It may be observed in Diagram III. the 
drain from the house to the trap is represented as on a higher 
level than the drain from the trap to the sewer, a longish 
mece of sharp slope just before the trap being thus obtained . 
With this contrivancB and in didy proportioned drains 
stoppage in the trap is not to be greatly apprehended ; and. 
as before said, if it should occur, it can at once be detected 
and removed. 

"The arrangement here shown isolates each set of house 
drains into a wholly distinct system as shown by the double 
lines in Diagram II. Even if there should be a little smell from 
the opening (y) it can only be derived from matters that have 
passetl into the drain from the houBe, and cannot have any 
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fever infection with it, unless there be fever in the honaa 
iteelf. But in effect (I epeak from espeHence of the airange- 
nieat imder its most diffiouit coaditions) there is seMom auy 
smell nbatever from this openiug (^ ), for when the drains 
are in f;ood order it habitually acta as an inlet for air that 
noei Dp the ventilating pipe ((0 by tlie side of the bouse; i 
the drains are not in good order, there may be smell fnim 
this lower opening, and such smell should be welcomed as an 
indication {otherwise wanting till ill-health occars) of some- 
thing abont the drains requiring amendment. 

"I, of course, leave constructive details to others, not 
professing to define the mochaJiical arrangements by which 
The principles here set forth may be fulfilled. 

" It ought to be no objection to this arrangement that the 
house-drain ventilators (d) can no longer serve tor the 
ventilation of public sewers. It is not the business of house' 
holders to ventilate public sewers ; that is the afCair of the 
authority in whom these sewers are vested. lo Oroydoc the 
. direct connexion between public sewers and the pipes that 
run up the sides of houses is not only dangerous to the 
houses, but in relation to public sewer ventilation, the 
arrangement is little more than a sham,'' 

Dr. F. R Blaiall reported that in Truro in 1871 an outr 
break was caused by " entrance of foul air from the scwera 
into houses, " 

Dr. Ballard reported in 1875 on enteric fever at the West 
Riding House of Correction. He says : " Interior of prison 
polluted by sewer air in consequence of faulty construction 
of sewers and drains, Infectioa probably spread by the use 
of infected eartJi supplied to earth-closets." 

In the seventh report of the medical officer of the Local 
Government Board for 1877 is an abstract of a report by 
Dr. Blaxall on an epidemic of typhoid fever at Fadstow in 
Cornwall, "a-ssociated with specifically infected sewer air" 
— "sewers very insufficiently ventilated and unprovided with 
means for flushing." 

In 1880 Dr. Blaxall reported on an epidemic of typhoid 
fever in the Urban Sanitary District of Melton Mowbray in 
connexion with the sanitary condition of that town. He gives 
a table showing the incidence of the fever on various streets 
and adds : " It will be observed from this table that on three 
or four occasions there was a simultaneous appearance of 
cases in several streets, indicating some cause in special 
operation over an extended area Thus it soon became pos- 
sible to exclude, a." being primarily concerned, two of the 
ordinary means of fever propagation— vii, , polluted wells 
and unwholesome privies, the injurious effects of these being 
limited to persons living in their immediate vicinity or 
otherwise exposed to their circumscribed operation. In the 
Helton Mowbray epidemic the Invaded families resided in 
various parts of the town, getting their water from different 
weUs and frequenting different privies. Again, Uiere was 
no commonity with regard to milk, some of the infected 
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or 1k« defective " (KLercnth annaal report of the 
i] (Acer to the Local Govenunest Boaid. I 
The pnTslaice of typhoid fever in the city of York in 1884 
waa atbiboted by Dr. H. Aiiy to sewer air for One following 
1 1 am Mil, which I quote veibatim. '* The hTpothens that the 
feva oDtbicak was cao^ed b; sewer exhalations appears to 
ei^Uin the partial distribntioc of the disease, for the eaaea 
in the Micklt^te district were almost entirely coofised to 
tbe aiea of the Honot sewer, and those on the other side of 
tiM lirer were mainly confined to the Waringate district — 
Oiat is to the area of the Fes sewers. Moreover, the com- 
parative isolation of the Hnngate (froup agrees with the fact 
Uiat HnngBle fonns a distinct «nbare* of the Foss sewer 
district. The greater prevalence of the fe^-er in the Hiokle- 
gate district towards the month of the Mount sewer may 
conceivably be explained by the earlj occoirencB (in 
Febroaiy, May, July, and August) of a nomber of typhoid 
cases one of which, ifflported from Edinburgh, probably 
introdoced new blood (so to speak) into the strain of infec- 
tion in that line of sewer. The aimultaneoas infection in 
Clementhorpe and Layerthorpe in August admits of explana- 
tion I think, only by the state of the sewers, connected as 
they ace below by the river which receives their ontfalls, 
above by the atmoephere with its sewonal vicissitudes." 
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After considerm^ tbe enggestioti that the fever was spread 
by a pollution of the gronnd air and diiimitBing it becanse 
the pollnled eoil was not in any way Epeciallj characteriiitic 
of the dwellings in which fever appeared be says : "In 
conclusion, though under these complicated conditions there 
is much room for doubt, 1 am disposed to refer the recent 
prevalence at typhoid fever in Tori to exhalations from the 
iU-ventilated sewers nnder the InBuence of aa exceptionally 
dry and warm season " (see also page 129}. 

Tbe following interesting account is given in Puhlie 
Bealth. vol. i., p. 319, of an outbreak of typhoid fever pro- 
duced by sewer air on B.M.S. Manarch and described in tie 
Medical Statistical ReCarus of the Health of tbe Navy for 
1887: "There were four cases in all; three of these 

3peared to have been nndoubtedl; attribntable to the berth 
ongside the Kew Mole at Gibraltar which was occupied bj 
the Monarch in Januarj^a situation to which saoitarj 
objections have often been raised. Tbe observations of the 
medical officer (Fleet-Surgeon Uazwell Rodgers, M.D.) are 
as follows : ' The MoTuirth arrived at Gibraltar from Lbbon 
on Jan. IGtb and was moored aloD^side the New Mole at a 
point nearest the dockyard, where she remained till Jan. 24tJi, 
when she left for Port MahoiL Near the south comer of (he 
dockyard and but a short distance fronj where the ship was 
moored one of the main sewers of the town empties itself 
into the sea. During the stay of the MoTUirch at the New 
Mole a strong wind, which increased to a gale on Jan. Slst, 
blew in a direction from the opening of the sewer in ques- 
tion towards the ship. A moet ofFensive and sickening smell 
was complained of by those on board, so much so that soma 
of the officers were obliged to shut their cabin ports in con- 
sequence. I am informed that frequent complaints have been 
made for years past of the insanitary condition of this part of 
the harbour and that cases of fever have from time to time 
occurred on board ships moored there and I have no doubt that 
the noxious emaliBtloDB from the sewer referred to are quite 
Bofficient to account for the three cases of enteric fever which 
occurred. Condensed water had been used for drlDking and 
cooking purposes.' Tbe first case occurred on Jan. 22Dd, 
the second on the Z9th, and the third on Feb. 6th ; this last 
case was in the person of a young officer who died in the 
military hospital at Gibraltar. The fourth case occurred at 
Lisbon in April ; the patient, an officer, had visited Oporto. 
Fleet-Su^eon W. D. Wodsworth, the medical officer of the 
mnetawr, also ascribes two out of the four cases that 
occurred in that ship t« the influence of the same sewer at 
Gibraltar. He adds that ' its mouth had been damaged so 
that it was uncovered at low water,' and that he has since 
heard that 'later in the year [this was in May] some cases 
of fever occurred among the men of the Hides who on 
alternate days supply tbe Mole guard and were subject to 
similar conmtions, fo much so ^at the guard was discon- 
tinued for some time and the drain was mended. ' Two men 
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As <Mtta«aik of 35 ea sM of ^pbirid fevar occomng at the 
WtmadMktg Hot^dtal b«m Oct. eih to Dec. 14th, 1891, vas 

i il kill 111 I7 De. J. F. J. Sykes, medical officer of health 

fbr SL IlkBcns. Refoond thattBcalmaUeifromaEoO-diBin 
was washed back by the disdiaige of a Sn^h-tanfc into a 
gisaae-tiap inbi whidi > discharge pipe from codHag coppers 
also dnd^imd above the water lei^ so that the grease-trap 
affiled as an mcsbator and infecl«d ajr from it got access to 
Hw oomtTs and to the fcitcheos ; bence the girls employed 
in the kitchens wioe moeSj atbcked— 33 girls, two bov9. 
C^edal Beport and AiUtt Bmltk, vol. iv.) I may mention 
m Uds oonaaxion that «hOe investigAtang tbe canoes of an 
ootbreak of oas« of dianbcea and »}re-throat at the Hos- 
pital for the Panlys«d and Epileptic I fonnd that the steam 
escape-pipei' from tbe cooking ovens w«re connected nith a 
[dpe wfaidi jiHced the rsitilating-pipe of a soD-pipe, which 
al»o acted a.' ventilator at the head of one of the main 
drains, so that when the ovens were cooling fotd air from 
the drains was (Irawn into them and ro into the kitchens. 

As instances coraiectcd with the washing of clothes I may 
cite the following. In November. 1900,''Dr. K. W. John- 
Btone. in a report upon an outbreak in Nuneaton and CfatlTers 
Colon Urban District, says : " One case was tracert with a 
good measare of probabOity bj infection derived from the 
washing of clothes soiled by a fever patient." 

At University Colle^ Hospital in 1900 an outbreak of 
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tfpboid fever occnrred among tlie tmrses. I found that it 
was due to tlieir having: been eapplied, during the altemtloDs 
occasioned by the rebolldillg of the hospital, with water from 
a tap which had been cewlj fixed over a sink in the pantiy 
of tieir temporary dining-room, this tap baring been oon- 
nectsd by tlie plumber with th^ aeareat water-pipe, which 
happened to be one from a cistern in the water-closet of a, 
gronnd-Qoor ward supplying tiie taps over the vate in which 
the typhoid linen was placed before being disinfected and 
washed. When the cistern in qaestion was emptied and 
cleaned the taps were left open and the typhoid poison 
obtained access to the pipes and cistern and contammated 
the water which ne« came into it. This is an instance of 
what Dr. O. V. Poore has caUed. in his interesting paper 
read before the Boyal Medical and Chimrgical Society o[i 
Nov. 23rd, 1897, " pollution at the periphery." 

Dr. J. Priestley, medical officer of health of Lambetli. 
reported in 1900 on an outbreak of typhoid fever limited t> 
thj^e Etreets. Clothes soiled by urine and fKCes of enteric 
fever patients had been mixed with other people's clothes at 
mangling houaea (The Lancet, Nov. 3rd. 1900, p. 12891. 
This outbreak is part of the same one which Dr. Vf. H, 
Hamer referred to Cried-lisb. It is quite possible, however, 
that both causes maj have been at tvork in the parisli. 

Dr. HenoB (Paris) found that the intensity of typhoid 
fever in a ward next to a criche (to which mothers wlUi their 
infants were admitted) was ntucA inereaied. His explanation 
was as follows : "Various forms of enteritis are common in 
the crtche and despite every care it is only natural that the 
diSerent organisms of infantile dlarrhiea exist in enormouB 
nnmbere both in the creche and in the adjoinicg ward. 
Probably, tbeiefore, typhoid patients so&ering from typhoid 
fever are Infected secondarily by microbes from ii^antile 
diarrhoea" (The Lancbt, Kov. lOth, 1900. p 13B9). 

We now come to the important qnestian of the conDexion 
between the ground and ground-water or sabsoil-water 
witb the spread of typhoid fever. In 1856 Professor von 
Pettenkofer of Munich, having failed to establish any 
connexion between the prevalence of either cholera or 
typhoid fever in that city with the drinking-water, com- 
menced his obseryationB on the variations in level of 
the subsoil water, and he came to the conclosion that 
the outbreaks, both of cholera and of typhoid fever, 
occurred during the fall of the subeoi! water after con- 
siderable rise, and this is graphically shown on the chart 
which he prepared, a copy of which has been kindly 
lent to me by Dr. C, Childs. His opinion was that for an 
attack of one of these diaeases three things were necesear; — 
first, the poison of the disease ; secondly, a polluted subsoil ; 
and third, ground water falling after a rise. An excellent 
Bonunai; of his views will be found in a paper by Dr. Ohild» 
in voL ivii. of the Transactions of the Epidemiological Society, 
and a copy of Pettenkofei's Chart in vol. xx. of the same. 
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Dr. BotiaaiMn. in a paper which he read before the 
Soeie^ <a Medicml OSc«ts of Health in the session 1869-70, 
rtatrd that in bis (qanton the evidence obtained by Pettentofer 
-told in an op^ofiVe dizectioD ; the question is of two 
diseases whkA aie more tbaa anj oUieca commonicable 
by ezcremental matter in drinking-water and it is just when 
soil water is sinking that wells sunk in variouB soils wiU 
tomiih impure sopplies. The presomption, then, is that the 
incidence o( cholera and enteric fever witb sinking soil 
water is directly operative through the drinking' water 
supplied by wells. " In snpport of l£is view Dr. Bochanan's 
eiperience famished him with namenjns instances of towns 
where, a water-sapply from eztemal sources having been 
previously obtained, works which had for one effect a con- 
siderable loweiiBg of the soil water were ondertakeii withoat 
any ontbroak of enteric fever. While admitting Pettenkofer's 
theory that subsidence of soil water is a condition favourable 
to the prevalence of enteric fever he would add this qualifica- 
tion "where the supply of drinking-water is derived from 
the soil on which it stands," Bat tbe decrease of typhoid 
fever in Mnnich under von Pettenkofer's advice was so 
remarkable, as seen by a table also kindly lent to me by Dr. 
Childs, tbiLt it requires special attention. This diminution 
was prodnced by the punfjiog of the snbsoili by ma king 
cesspools watertight, by esctending the system of sewerage, 
and, finally, by the sudden abolition of the BOO slaughter- 
houses in the city in 1878- It ia quite obvious that purifica- 
tion of the subsoil must have been attended by considerable 
purification of the water of the wells bj which the town was 
supplied "until 1883, three years after the epidemic waves 
had ceased when the high land water-supply was introduced. 
This supply has gradually been distributed to the whole 
city." I CBOnnot help thinking that the drinlring water bi 
Munich had more to do with tbe prevalence of typhoid (ever 
"* there than Pettenkofer thought was the case. 

In the tenth report of the medical officer of the Privy 
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Coonei] (1867) is an accoont of Dr. Thome Thome's inveeti- 
gation of an outbreak of tjplioid fever at TerliBg. in Essex. 
This was an epidemic which Sir John Simon deBOribes as 
follows: "The epidemic at Terling, in Kssei, was one of 
extraordinai; dimensions. In that village of only 900 
inhabitants, and for the most part within a period of two 
months, folly 300 persons were attacked with typhoid fesBr 
and 41 of the unmber died. That is to sa;, the one prevent- 
able dtjease in that short time killed a larger proportion of 
the popnlation than all causes of death put together ought to 
have kUled there in two years. The conditions which ren- 
dered possible this most calamitona i-iaitation of dieease 
were, as in all our other axparience, conditions of local Slth. 
At Terling anch conditions were at their worst. Rtmnd what 
pretends to be the honse accommodation of the tillers of the 
soil in Terling (a scanty, overcrowded supply of dwellings 
of the meanest description) every possible sonrce of pollntjon 
for air and water was accuinala(«d ; the peculiar porous soU 
which nnderlay all this Glth was, of coarse, continuousl; 
absorbine it ; Wie water-sapply of the population was derived 
from wells, most of them sunk in tiiat excrement-sodden 
sponge of earth. Some 10 days before the outbreak of the 
fever, after an eitraordinary period of droaght, a sadden 
great rise in the water level of the wells was obBerved, and 
Uiis, of coarse, denoted a long-delayed scouring of that 
foulest soil into the water-supply of the now poisoned popula- 

Dr. Thome Thome remarks in his report: "The general 
tendency of the evidence which I obtained is to the effect 
that the water-supply of Terling was the ereat infective 
influence and it will be observed that some of the following 
cases not only conduce to that general conclosion but also 
seem very definitely to connect the oatbreak of disease with 
a particular change in the level of the surface (subsoil) water. 
Everywhere I was informed that the water in the wells had 
gradually sunk dariag the latter part of the sammer and 
autumn ; in the shallow ones this had been unmistakeably 
seen, in some of the deep ones I found that the rope holding 
the backet bad to be let out to an onuBoal length, and in one 
instance I waa told that after the latter had been lowered 
into the well such was the scarcity of water tliat it bad to be 
oscillated to and fro in order to get any in. The date at 
which the water reached its lowest point varied according to 
Che altitude on which the well was placed and also to its 
depth. One had been empty two months preceding my visit, 
a second three weeks ; in others the water had been gradually 
sinking ontjl the latter end of November. Following this 
drought came a f^uddcn Qow of water into all the wells and 
this, I was informed, cook place about three or four weeks 
before I arrived at the village. In three cases, however, I 
was enabled to ascertain the eiaot period of its occnr 
and thus to trace out the coiine.<fion which it bore t 
disease." 
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tbM the m^rnitode of the ootbieak depends nptm the 
i^idiEy of tbe fall, bnt that when tne water again rises the 
ferer ^sappears. and this qnlckly if tbe water rises qnickly, 
d«)wly if Hie reverse occurs i&UteMrifi fur Bielogit, vol L). 

My friend, Profasor Dr. FSli* Pntieya. of li^ge, has 
kindlT sent me a copy of a report on an epidemic of typhoid 
fever which occnrred at Lifge in 1882-83. The outbreak 
was generally spread over tbe city, even in many of the best 
houses. Aft*r a careful inquiry the conclosion was arrived 
at that it was due to infection of tbe soil by nomerous 
dejections of typhoid fever patients every year and that the 
^rms were transported by the air into houses in the foim of 
dust. Tbe disease was especially spread in houses where 
tbe streets are the least cleanly and where the interstices 
between the stones are wide. Of 30 workers on the pave- 
ments no lees than 10 had suffered attacks oE typhoid fever. 
Although some of the wells were no doubt contaminated by 
leakages from cesspools the epidemic was so jreneral that it 
could not be accounted for in that wa.y. 

8ir Charles Oameron attributes the prevalence of enteric 
fever in Dublin, which citj has an excellent water-supply, to 
foul subsoil, as be considers that defective sewers and draina, 
many of which, moreover, have been replaced by sound ones, 
are not sufBcient to account for the untisoal prevalence of 
disease in that city. To quote from his own report on Uie 
etiology of typhoid fever: "The lymotio death-rate has 
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greatJy declined but still typhoid fever more than holds its 
own. 1 can only acconnt tor this by assuming that the 
microbes of the disease have established theraaeives in the 
poil, that they multiply therein, and that they issue occa- 
sionallj from it into the atmosphere, which consequently 
becomes infected. It is only in tluB way that we can reason- 
ably account for the periodic character of the disease, for its 
seasonal intensity, for its epidemics In the soil there- 
fore we must look for the cause of the endemioity of typhoid 
ferer in Dublin and in other places. This theoiy is (treatly 
strengthened by the fact that the porous soils are to a much 
f^eater extent likely to be the habitat of the organism than 
the BtiSer clays. The conditions ot eiistenoe for all kinds of 
organisms are more favourable in loose soils than in adhesive 
dense clays in which air cannot freely circulate. The action 
of strong winds and the rising and sinking of underground 
water more readily cause movements of air in ftrayels and 
loose soils than in clays, and the escape of microbes from the 
former under such circomstances must the more freely occur. 
The streets of Dublin have lately been to a large extent 
paved with stone setts, which circumstance may, perfiaps, 
acconnt to some eitent for the increase of typhoid fever. 
The underground air cannot now diSnEe into the atmospberft 
over the roadway, and therefore may be drawn in larger 
qnantities into the houses, the basement floors of which are 
rarely concreted. " 

In his annual report on the pnblic health of Dublin for 
1891 Sir Charles Cameron gave a map showing the riia- 
tribation of 1988 cases of typhoid fever in that city. He 
pointed out that on gravel soil the ratio of oases to the 
population was 1 in 92'8 and on clay 1 in 1463. Thus the 
disease is mnch more prevalent on gravel, as is nanally the 
case. He expresses his belief that these facts appear to 
show that the organisms that produced typhoid fever escaped 
into the air more readily from the gravels than from the stifi 
and usually moist cloys. 

In a very interesting, tboagh abort, report on typhoid 
fever at Lawrence, Otsego County, New York, in 1B91, the 
oanEe of the outbreak was described as follows : "We have 
an epidemic of sndden development, lasting through two 
months, occarring now at one village and Dow at another, 
without a central focus. It occurred in a place having 

of drainage, and no common distribution of milk or 
other article of food. It appeared upon an infected 
site, one in which the disease is regularly recurrent 
and endemic, and in a locality where typhoid fever 
is common, other epidemics of severity ha^Tng within a 
recent period occurred in neighboaring commaities. The 
factor which detennined this fulminant outbreak does not 
Bjipear upon the surtdce. That it was one of general applies^ 
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open ipMilMi steads and fn^ deteetJTe dnins. Tbe fever 
was not ipiead bj moans of water or milk, bnt in boom 
inatanceg probably by emanaiioiiE from defectiTe sewers, in 
ijthere by means of privies which had become infecf«d by the 
excreta of elck penoni ; In others, again, by contagion 
within hooieholdB." 

In 186& Dr. G. S. Bachanan reported on the jiiEtaiued 
iirevalence of typhoid fever at Wycombe Marsh (Bticbs). 
T-ho™ wiu fin evideoce that it was epreacl by milk or other 
Eewer or public water-sapply 
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in the village. The outbreak was not traceable " to water 
from an; one well or group of wells, or to contaminatioD of 
wbUb in different parts of the village from any particular 
eesBpool or cesBpooU," but, on the other hand, there were 
"indications of specific poUation of the whole body of 
ground water which supplies the wells of the vUIage." 

In 1B96 Dr. Bulfltrode reported on the continaod pre- 
valence of a loiM type of typhoid fever at Obicheater, 
Bussez, after the inauguration of a new drainage system and 
a public water-supply. Dr. Bulstrode Ehowed that the oat- 
bi^k was not dae to the new sewerage or wal«r.sapply. aa 
"prior to the Introduction of either of these new couditions 
enteric fever prevailed in a very pronounced fashion In 
Chichester " and " the localities mainly invaded during 1896 
were tkaie fnhich have been repeatedlj/ invaded in forawr 

5 ran." The evidence showed that "polhction of t\e soil by 
efective privies and cesspools had operated as principal 
cause of the endemicity of enteric fever " (Twenty-sixth 
report of the medical officer to the Local Government Board). 
In the same year Dr. Bruce Low reported on the continued 
prevalence of the disease at Middlesbrough, North Riding 
(Torks), especially daring the previous three years. This 
endemicity was attributed to the fact that there were "over 
3000 privy middens in the town in proximity to dwellings, a 
continoal source of pollution of soil and air of the place, and 
affording favourable conditions for fostering of Qlthy diseases 
like enteric fever. Befoulment of the street surface during 
the process of emptying the middens constitutes continual 
source of danger. No suspicion attached to the public 
water-supply nor to the milk service " (see page 126). 

In 1896 Dr. Bruce Low reported on the sustained pre- 
valence of typhoid fever at Southend during many years. 
He found that there was no evidence of the sprtad of the 
disease by public water-supply or by milk service, but that 
"its persistence waii associated with pollution of the porous 
SOU, on which the town is built, by human excrement '' (see 
also under heading " Oysters," page 102). 

In the Annual Report on the health of the County Borough 
of Stockport for the year 1896 Dr. Charles Porter, the medical 
officer of health, sums up the result of his investigations of 
the behaviour of typhoid fever in that town during several 
years as follows -. — 



"Tbe chief c 



« of this disease in Stockport are: — 



" 1, Soil and ground air pollution tysoakage of liquid filth 
from the many enormous foul privy pits whioh eilet, 

" 2, Soil and ground air pollution by leakage of sewage 
from defective drains, 

" 3. Infected dust and emanations from privy pits into 
whioh typhoid discharges have been thrown. 
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In 1897 Dr. Beace reported on the prevalence of "fever" 
at Aliiboroogb, Ea£t Riding; (Torks). Tfais va£ one of tboK 
interesting epidemics in wWcb there were " difiering opinions 
as to the precise n&tnre of the disease which was locall; 
rc^uded both as Bossian inflnenia and enteiic fever. " It is 
wported that ■ * the clinical lymptoms point to enteric fever. " 
The first person attacked lived on the highest point of ground 
in the Tillage. The Eouree of the infection was not traced ; 
nine houses were invaded ; 28 persons were attacked and one 
died. Also a -visitor to one of Uie invaded houses developed a 
similai' disease on bet waj home and died. The honsea were 
invaded at vairing intervals extending over a year. " The 
order in which these houses were sncoessively attacked 
followed the direction in which the underground water may 
be expected to truvei from the Srst house invaded, which 
was, moreover, not free from the disease for a period of at 
least live mouths. A leaking cesspool at the Sr»t house in- 
vaded received slop drainage from the dwelling. The con- 
tents of the cesspool were used on the adjoining garden (or 
maonte, as also Uie contents of the bog-hole privy. The well 
which was sank in gravel soil was five feet from the cesspool 
andlfiyMdsfrom the privy. Similar sanitary defects through- 
out the village." 

In 1898 Dr. Theodore Thomson reported on the marked 

Srevalence of typhoid fever during several years in the 
istrictof Swintcn and Pendlebury (Lanes. ). He found that 
the death-iate frem typhoid fever and continued fever daring 
the 10 years 1888 to 1897 was " mora than double that in the 
33 great towns and two and a half times that of England and 
Wales during the same period." There was no evidence 
tending to incriminate water-supply or sewerage conditions. 
Be, however, found evidence from Uie localisation of the 
disease that it was associated with flitliy conditions such as 
"onpaved and Ul-paved yards, defective house and yard 
di^ns and leaky privy middens, all being conditicns mhi- 
' iueive tc tericut fouling of the toil." Of this the chief 
medical officer, Sir Richard Thome, says in his report : 
"Well-nigh every possible source of nuisance with which 
this middeo-privy system can be associated baa been 
allowed to grow np. bnt I would observe that in the face of 
the knowledge of which this country has been possessed 
during the pairt generation such a system most be r^iarded 
as nothing short of a relic of ignorance and barbarism 
which ought not any longer to be imposed on or pennitted 
within civilised communities" {Twenty- eighth Report of 
the medical officer of the Local Government Board). 

In 1899 Di. Theodore Thomson and Colonel J. T, Marsh 
reported on the conditions of the city of Chichester, Sussex, 
which ' ' has on several occasions attracted attention by reason 
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of ite liabilitrf to repeated occaireaceB of enteric f evei In serious 
Bmoant " and where Mr. Power, the chief medical officer, atije 
that it "may be considered endemic." After investigating 
the conditione favoamble to the Hpread of typhoid fever the 
inspeotoTX said "Id our jndgoient, hypothesis that the 
prevalence of enterio fever in serious amount in Chichestar 
is referable to the exieteace there of soil conditions 
especially favoamble to the viability and growth of the 
infective material of this disease is not inoonaifitent with the 
facts ascertained by us and set oat by ub in this report. But, 
OD the other hand, gnoh bypotbesis, while not incuiuiBt«nt 
with these facts, does not at present afford adequate 
explanation of features that have characterised the fever 
in its distribution in time and place in Chichester. Fuller 
knowledge of soil conditions in their relations witli 
fever prevalence may account for these features ; witboat 
that knowledge it is not possible to arrive at definite 
conclusion " (see also page 126), 

The most remarkable inHtocce of the passage of typhoid 
poison a considerable distance underground occurred at the 
village of Lausen, near Baale, in Switzerland, and was inves- 
tigjited by Dr. HSgler of Basle (DctUiahe VitrtBlsahTUchTift 
fSr offfTitliBhe BeiundheitipjUge, Band vi. , H. 1S4, and sixth 
report of the Rivers Pollution Commissioners, p. 463). In 
this previously healthy village, which had never been known 
to be visited by on epidemic of typhoid fever, and in which 
not even a single sporadic case of the disease had been 
observed for many years, an epidemic broke oot in Angnst, 
1892, which attacked almost Himultaneonsly a lai^e propor- 
tion of the inhabitants. About a mile (vicrttlttvndt) 
south of Lausen, and separated from it by the mountain 
ridge of the Stockhalden, lies the small parallel valley 
of the FQrlerthal. In this valley lived a farmer, in a 
solitary farmhouse, who was attacked on June lOtb by 
typhoid fever, just after his return from a long journey. 
A girl was attacked in the same house on July 10th ; 
and in August the farmer's wife and son sickened of Uie same 
disease. There was no communication, so far as could be 
ascertained, between the farmhouse and the village of Lausen, 
On August 7th, 10 of the villagerBin Lauaen wereattacked by 
typhoid fever, and within the next nine days the number of 
oases had risen to 67, out of a popolation of 730 living in 90 
booses. Within the first four weeks of the epidemic the 
nnmber of cases rose to 100, and at the close of the epidemic, 
at the end of the following Octotier, 130 persons — or 17 per 
cent, of the inhabitants — were attacked, besides 14 children 
infected ia the village during their holidays who sickened 
with typhoid fever after their return to schools in other 
places. Bieept in six houses which were supplied with water 
from their own wells the cases were pretty evenly distributed 
throughout the entire village and the above six houses 
were exempt from typhoid fever. This remarkable tact 
threw suspicion upon the public water-supply which came 
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Ae Lmhcb ■■Iu nvKJ b^ Ibe d^ecta of the typhoid fever 
■ali^tt ia ysriarBial 'ne aboro-maitiaQed hole in the 
Kder ^aSkj was opeaed and the brook led into it ; three 
kCMB U^ Ae bNniteina oE Laosea gave oat doable their 
pccriM* ddTTOT ol wat^-. A s-:>lntion i^f 13 hundredwei^t 
of Wi tt—™' sail in water wad now poured into the bote Aod 
■DBB flu Lansm water wsa fouttd to react more atronglir for 
_i than before ; the chlodne reaction went on in- 
g and tbe proporticai a( saline matter in the fauntaios 
hwl incnased threefold. All doabt as to the passage of 
water fnRn the fever-!tricken Fdiierthal to L&uaen being 
thna removed tbe qoeation as to whether the water found its 
way tbrongh natoral fisaore^ or percolated tlitoogli porous 
strata waa attempted to be solved by carefully and unifonnly 
dlffoaiog two a half U>ns of Ooor through water which was 
then thrown into tbe hole. Bat neither an increase in tbe 
amotint of solid constitaeots nor any turbidity of the Lausen 
water was observed to result from the addition. This expen- 
mMit, however, in the face of tbe prerioosly obs^'ed 
turbidity of the fountains whilst irrigation was going on in 
the Filrlet valley is hardly conclusive against the po^^sibility 
of tbe water flndiog its way from Fiirlertbal to Lausen by 
natural conduits. Two things this interesting epidemic 
doM. nevertheless, prove beyond doubt ; first, that animal 
excreta do not, when taken in drinking-water, prodnce 
Ivpluild fever ; and next, that typhoid eicreta may, when 
tntroduood into a wntet-supply, induce typhoid fever in a 
distant oommunlty when the water in its passage is not freely 
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[posed to tbe atmosphere (Stephenson and Marphy on 
■Bnblic Health, Vol. I,, p. 270). 

In Publin Health for Febniary, 1902. \s an important 
paper bj Dr. Edmund M. Smith, medical olGcer of health 
of the city of York, on the Incidence of Enteric Fever in 
York and its Relation to Privy Hiddans. In this paper he 
states tJiat for many years past typhoid fever ha£ been 
endemic in tbe city ol York. In 1900 there was an nnusually 
heavy ontbreak which "emphasiEed tbe observations and expe- 
riences of previous years chiefly that the disease tends 

to occur in certain midden privy dittriots. " One particnlar 
district where there are midden privies and a polluted soil 
has been the first in the city to be a.ffected in the summer 
daring each of the lost three years. It has been imposaible 
to connect the outbreaks in any way either with water or 
milk, oysters or ice-creams. He suggests that besides tbe 
poUntion of the soil the poison is carried about by Qles and 
other injects and also by cats, mice, rats, and birds (see also 
pa«ea 116-7), 

Improperly managed earth-closets have in the two follow- 
ing cases been considered to be the cause of outbreaks 
of typhoid fever. Dr. Ballard reported in 1B75 that at 
the West Riding House of Correction typhoid fever was 
probably spread by the use of infected earth supplied to 
earth-closets (Report of the medical officer of the Local 
Oovemment fioanj, 1875). I once traced an outbreak among 
the boys of a union school to improper storage of the com- 
post from the earth-closets which was in a very foul semi- 
liquid mass under a shed near which the boys (but not 
the girls) used to play ; there were no cases among tbe girls. 

I have already stated the opinions of some of the most 
eminent writers on the subject widi regard to tbe question of 
the communication of typhoid fever directly from one person 
to another — that is, through the medium of the air — but I will 
now proceed to cite some instances in which the disease was 
eridently spread to a considerable extent by means of direct 
contagion. Dr. W. Badd in his admirable treatise already 
referred to ^ves a long account of an outbreak of typhoid fever 
which he investigated in the village of North Tawton in 
Devonshire, where he lived and was in almost exclusive 
poBBession of the Held aa a medical practitioner. In the 
first place he points oat that in this village "privies, 
pig-eties, and doDgheaps continned hour after hour to 
euiale lU odours without any subsequent effect on the 
public health" and states that he "ascertained by an 
inquiry condncted with the most Ecrupulous care that 
for 15 years there had been no severe outbreak of 
the disorder and that for nearly 10 there had been 
but a single case. For the development of this fever 
a more specific element was needed than either the 
swine, the dongbeap, or tJie privies were in the common 
course of things able to furnish. In the coarse of time, as 
was indeed pretty sure to happen, this element was added 
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Id the tweDtj-fourtli aimaal report of the Stale Board of 
Health of MafBachnsetts for 1S82 Dr. William T. Sedgwick, 
after attribating the epidemics at Lowell and lAwrence to 

K Hated water, reports on tJiree epidemics in Bondsville, 
uvlncetown, and Milleville. each of which he attributes to 
" teocndaiy infection," haTicg enclnded infection by meana 
iif wftter and milk. He gives a graphic acconnt of the way 
In which the poison of the disease gets handed abont, and 
nnyii, " U Is eas; fot me to understood how dirt, diarrhoea, 
and lUnner too often get sadly confased. Personal filth is 
dpjiarontly the prlndi«l agent of secondary infection." Of 
Llie apliiomlc at Hilleville be says, " The high moitaUty was 
nroluibly dus not so much to the severity of the disease as to 
utter tingleut and dire poverty. The local conditions were 
¥Brj liftd, and the people were mostly very poor. The cir- 
aiiniabuiUQ* favoured tiie spread of the disease by secondary 
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I infection, and to that, in m; opinion, the epidemic was 
I altDost whollj. if not entirelj, due," 

As an inatance of direct contagion I ma; mention tbat 
Dr. H. F. Parsons reported on an outbreak of typhoid 
fever at Bedlingtonshire (Northnmberland) when there was 
endemic pievBlence of the disease in a collier; district in 
ieB9. He foand that most of it was referable to "a case 
which occurred in a close, confined, and fiUhy part of 
BedlingtOD town. The disease Qist spread to other families 
llTinf; in tenements onder the same roof and then in the 
neighbouring streets, where want of air-space, privy and 
dnui naisaaoee. and general want of cleaulineHS prevailed." 
Dr. Parsona reported in 1892-93 on a severe but ciroum- 
BCribed outbreak of typhoid fever which occurred at New&eld 
Hoiia (Leicestershire) extended over two months and was 
limited to two rows of bouses. The Qist cases were possibly 
contracted in Burton-on-Trent. 'Die spread of the fever wan 
not due to polluted water or milk nor to defects of drainage 
or common use of privies but was " probably due to direct 
contact with specific infection favoured by common use of 
wa-sb-houses, foul state of onpaved yard, and careless habits 
of mining popnlation." 

In the same year Dr. R D. Sweeting reported on an out- 
break at Temple Cload, Oameley parish (Somerset). In this 
district the early cases were "associated with grossly un- 
wbolesome circumstances of water-supply and excrement 
disposal," but the later cases were "probably directly 
infected from the earlier owing to non-disinf action of 
stools," (22nd Ann. Rep. Med. Oft. L. G. B.) 

In 1889 Dr. J, Ashburton Thompson, chief medical 
inspector of the Board of UealUi of New South Wales, 
sabmltted a report on an outbreak of typhoid feter in the 
municipalities of Newtown and Macdonaldtown, in which he 
gave a number of ' ' examples of the Epread of typhoid by the 
polltttion of air." In the first example a woman suffering 
from the disease introduced the poison to the cesspit of a. 
certain house wbidi was generally in a very insanitary con- 
dition and the disease spread among that family. On their 
removal to another hoase in another street, also in a ve>7 
filthy condition, they conveyed the poison there and the 
disease spread in that f^nily also. The second example was 
very like the first, the filthy surronndings of the house "did 
not, as far as was ascertaioable, oauje disabling illness until 
the first case of typhoid fever had been produced by outside 
contagion ; when that patient had nearly recovered it began 
to spread through the household rapidly. " The other cases 
are somewhat similar. 

Dr. Sweeting reported in 1893 on a localised outbreak 
of typhoid fever occarring during the first tour months 
of the year on the outskirts of the town at Amlwch 
(Anglesea). He found that there was no common water-, 
milk-, or food-supply, and no drainage, but that the 
"disease spread from an imported case amongst tenante 
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addition qaestion arose as to whether the ooDsumption of 
infected milk may not have played a part in the eKtension 
of the diBeaee." (29th Ann. Rep. Med. Off. L, G. B.) 

In his annual report for 1900 as medical oflicer of health 
of the London County Council Mr. Shirley Murphy girea the 
following cases of infection from one person to another in 
different districts in London: "Dr, Reginald Dudfield 
observed this in four inBtancea; Dr. Parkes shows the 
extension of the disease in Chelsea from one person of a 
family to seven others ; Dr. Sykes gives account of two 
households in St. Fancras, in one of which the first case o( 
IS followed by six others, and in tlie second by 
Dr. Newman conaeots directly or indirectly 
Clerkenwell with one or other of three cases 
occurring among children attending the same Saaday school ; 
Dr. Bryett gives particulars of six series of such cases 
ocoQiring in Shoreditch ; Dr. Kempster attributes a group 
of cases occurring in a street in Battersea to the same cause ; 
and Dr. Bond mentions two nurses who were infected while 
in attendance upon cases of the disease." 

An important paper was read before the Epidemiological 
Society in 1900 as an introduction to a discussion on the 
Infectivity of Enteric Fever by Dr. E. W. Ooodall, medical 
stipetiDtendent of the Eastern Hospital of the Metropolitan 
Asylums Board. Dr. Goodall, who has had exceptional 
opportnnities of studying the disease, has come to the con- 
clusion that, contrary to the opinion of many high autho- 
rities, the view held by Bretonneau, Troosseau, Gendron, 
Fiedvache, Budd, Sir Thomas Watson, and Dr. Alexander 
Collie, the former medical superintendent of the Homerton 
Hospital, that the disease is directly infectious from one person 
to another is the correct one. He insists on the frequency 
with which those in attendance on the sick catch the disease, 
produces a number of instances of this baring taken place 
among the nurses of the Metropolitan Asylums Board Hos- 
pitals, states that "enteric fever has attacked the staff in 
the three newest hospitals of the Asylums Board — the Brook, 
the Park, and the Grove," and adds: "Concerning the 
10 ca.'^es at the Brootc Hospital Dr. J. MacOombie has kindly 
informed me that five of them occurred in the persons of 
nurses working in the enteric fever wards, including an 
assistant nurse who came straight from the Broughton Sana- 
torium where she had been nursing enteric fever patient)!, and 
who joined the Brook Hospital during the incubation stage of 
the disease, while of the other five, two were men whose duty 
it was to keep the fioors of the enteric fever wards polisbei 
With respect to the three cases at the Grove, the most re- 
cently erect«d hospital, I am indebted to Dr. J. E. Beggs for 
the information that they were two assistant nurses and 
a wardmaid, all of whom for nearly two months had 
worked in enteric fever wards. It was the duty of the 
wardmaid to carry the soiled linen to the tank." He 
agrees with Dr. Collie's opinion, "that if enteric favet 
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_ i. snch a£ crowding; in a honsebold. 

l/liMU fnor fa tcniblj infections," and be gires three 
i iiii aita bl e iMt^gaa, one being that of a number of naraeE 
in a pabfic inatitatum aniong whom it was intntdaced bj 
one of their number and who took it from ooe another, as 
he was able "at once to dismiss the water and milk and 
also anj condition affecting the drainage of the wards." 
None of the patients in the institntion look it, (Publie 
Bealth, vol. iv., p. 202.) 

Dr. P. Manbj quoted an iBteresting instance of com- 
mnoicatiorj of tjphoid fever from one person to another 
in a hotel ; and Dr. Franklin Parsons, the President 
of the Society, one of the medical inspectors of the 
Local Oovemment Board, gave several Instances in his 
own experience in which, after corefnl investigalioUt 
" perHomil cnmmnni cation seemed the only agency" to 
which the diieoM ooultl be attribated ; cmd as the resalt 
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of hie gi'eat eipmiencc Dr. Qoodall sajs: "I am quite 

eaie that those are wrong who teach aa is evidontly 

taught bj the leading text-books that there is no 

riafe in nnrsine typhoid fever patients and that there ia 
no necessity for removing on enteric fever patient from Ms 
home to hospital." In fact, the result of this discussion 
bhowed that there was great unanimity of opinion, not onlj 
among the iaspectora of the Local Government Board, bnt 
among medical officers of health thronghout the country, 
that communication bj direct contagion is a much more 
common oanse of tie spread of typhoid fever than is 
commonly supposed. 

We now come to the consideration of the actoal poison of 
the disease. I will first give yon Mr. (afterwards Sir John) 
Simon's views in his own words. He said in his gupple- 
mentaiy report for 1873, " WTiile, however, thus Car there 
U only the familiar case of the so-called eouitnon chemiaal 
pntiHi, which hurts by instant action and in direct 
proportion to its palpable and ponderable dose, the 
other and far wider possibilities of mischief which wa 
recognise in filth are snch as apparently must be attributed 
to marbi/ie fermenti ox contagia, matters which not 
only are not gaseous, but on the contrary, so far as we 
know them, seem to have their essence, or an Inseparable 
part of it, in certain solid elements which the microscope 
discovers in tbem — in living organisms, namely, which m 
their largest siiies are but very minute microscopical objects, 
and at their least sizes are probably unseen even with the 
microscope, organisms which, in virtue of their vitality are 
indefinitely self-multiplying within their respective spheres of 
operation, and which, therefore, as in contrast with common 
poisons, can develop indefinitely large ulterior effects from 
first doses which are indefinitely small. 

"As, apparantily, it is by these various agencies (essential 
and incidental) that filth produces ' zymotic ' disease, it ii 
Important not to confound tbem with the fcetid gases of 
organic decomposition, and the question what infecting 
powers are prevalent in given atmospheres should never be 
regarded as a mere question of stink. It is of the utmost 
practi<»l importance to recognise in regard of filth that 
agents which destroy its stink may yet leave all its main 
powers of disease- production undiminished. Whether the 
ferments of disease if they could be isolated in sufficient 
qoantity would prove themselves in any degree odorous U h 
point on which no guess need be hazarded, bat it is certain 
that in doses in which they can fatally infeat the human 
body they are inSnitely out of reach of even the most culti- 
vated sense of smell, and that this sense (thongh its poslUvo 
warnings are of indispensable sanitary service) is not able, 
except by indirect and quite insufficient perceptions, to warn 
lis against risks of morbid infection. " 

And further, in the same report: "It most be remem- 
bered that gases on the one hand and the partlcolate 
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ferments on the other stand ia widely different relations to 
air and water as their respective media of dlEhisioo. The 
ferments, so fat as we know them, show no power of active 
diffusion in dry air, diffuaing in it only as they are passively 
wafted and then probably, if the air be freely open, not 
carrying their vitality far, bat as moisture is their normal 
medium currents of humid air (as from sewers and drains) 
can doubtless lift them in their full effectivenes.q, and if into 
houses or confined exterior space.'] then with their chief 
chances of remaining effective ; and ill-ventilated low-lying 
localities, if unclean as regards the removal of ^eir 
refuse, may especialiy be expected to have these fer- 
ments present in their common atmosphere as well 
as, of course, teeming in their soil and ground water. 
Considerationa like some which I have stated in 
regard of infective air apply eqimlly to infective 
water. In the latter, just as in the former, the zymotic 
malignity is but indirectly and most imperfectly suggested 
to US by qualities which strike the common sense, or by 
matters which chemical analysis can specify. As any qd- 
brutalised sense of smell will turn with disgust from certain 
airs, so will It, and common taste and sight, be repelled by 
certain waters, and as the chemist can show certain 
so he can show certain foulnesses 
s tests, it must always be remem- 
bs only of the most e;eneral kind. Confessedly 
t touch the oorpm detieti, but only certain oon- 
iO which It is or ma; be collateral ; and their negative 
e consequently not entitled to the same sort of 
1 as their positive. Chemical demonstration of 
unstable nitrogenous compounds in water is a warning which 
of course should never be disregarded ; but till chemistry 
shall have learnt to identify the morhiBc ferments thern- 
aelves, its competence to declare them absent in any given 
case must evidently be judged incomplete, and waters which 
chemical analysis would probably not condemn may certainly 
be carrying in them very fatal seeds of infection. " 

Mr. Simon continues: "Since the year 1349, when Dr. 
(bow Sir William) Jenner made known his conclnsiTe and 
roaeterly discrimination of this specific form of fever, 
successive studies have tended with singular uniformity to 
connect it in regard of its origin with nuisances of an 
esocemental sort.' In Oiuatration of that fact in the natural 
history of enteric fever I may refer to an abstract which I 
append of the experience of the Medical Department during 
tie four years 1870-73 in this particular branch of disease- 
production, and such illustrations might be multiplied to any 
desired extent. The experience is, not only that privies and 
privy-drainage, with their respective stinkings and soakings, 
and (he pollutions of air and water which are thus produced, 
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ba.ve in iniiiimerab!e instances been the apparent causes of 
ontbreaks of enterio fever, but. further, that they have 
seemed capable of doing this mischief in a doubly distinctive 
way ; first, as though by some aptitude which other nnlsaaoea 
of organic deoompoaition. though perhaps squally oSeodre, 
have DOt seemed equally or nearly equally to possess ; and 
secondly, as though this speciBc property, so often attaching 
to them in addition to their common septic unwholesomeness, 
were not, even in them, a lixed property. The explanation of 
this experience, the explanation of the frequent btit cot in- 
variable tendency oC pri\j nuisances to infect with enteric 
fever, has seemed to consist in the liability of such nuisances 
to carry with them, not invariably, but as frequent accidental 
adjuncts, the ' speoiSc ' contagium ol any prevailing bowel- 
infection, for presumably the privies of a population 
receive (inter aiia) the diarrhceal discharges of the 
sick ; and it has long been matter of fair pathological 
presumption that in any 'speoiflo ' diairhcea (such as eminently 
is entenc fever) every discbarge from the bowels must teem 
with the contagium of the disease. Medical knowledge in 
support of thin presumption has of late been rapidly growing 
more positive and precise, and at the moment of my present 
writiog I tiave the gratiGcation of believing that under my 
lords of the Oouncil it has received an increase which may 
be of critical importance in a disfooveiy which aeems to give 
na for the first time an ocular test of the contagium of 
enteric fever ; in the discovery, namely, of microscopical 
forms, apparently of the lowest vegetable hfe, multiplying to 
innumerable swarms In the intestinal tissoes of the sick, 
penetrating on the one hand from the mucous surface into 
the general system of the patient, and contributory on the 
other hand, witii whatever ii^ective power they represent, to 
the bowel contents which have present! j to pass forth from 
him " (Report of the Medical Officer of the Privy Council and 
Local Qovemment Board, New Series, No. II., 1874). 

The investigations referred to by Mr. Simon were those 
mode by Dr. Klein, and described in his report on the 
Intimate Aoat«mical Changes in Enteric, or Typhoid, Fever. 
(Report of the medical officer of the Privy Coimcil and Local 
Qoverament Board for 1874; New Series, No. VI.). In 
this report Dr. Klein described the changes in various 
organs in typhoid fever, giving a number of plates in illustra- 
tion of tliesB changes, and also described certain organisms 
found in the intestinal mucous membrane and some other 
organs in the early stages of the disease. After this other 
observers described various organisms found in the organs 
in fatal cases of typhoid terer, especially Klebs who 
announced the discovery of a long thread-like bacillus which 
he considered to be the cause of the disease, and in 1380 
Eberth discovered the rod-shaped organism now known by 
his name as Ebertb's bacillus, or the bacillus typhosus. It 
appears, however, that before Eberth 's paper appeared Koch 
had found in about half the number of cases examined 



by him tjpical colonies of 5hort bacilli precisely similar do 
those afterwards described bj Eberth. It would appear, there- 
fore, that Koch first discovered the true bacillus t^hosns, 
although Ms c&me has not become associated with it. This 
bacillos was iFabseqiiently investigated by Dr. Gaffky, whose 
paper was published in the JfittheilKngen atu den Setimd- 
hrittamte. voL ii., 1884, and a translatioQ of it by Dr. 
Pringle was published by the New Sydenham Society in its 
volonte for 1S86. Dr. Gaif^ examined the organs of 28 
fatal cases of typhoid fever and found the typical bacillar 
masses in 26 of them. He says : " My results agree entirely 
with the descriptions given by Eberth, Koch, and Meyer in 
regard to the shape and appearance of the bacilli On the 
average they are abont thrice as long as tbey are broad j 
their length corresponds to about the third part of the 
diameter of a red blood corpuscle. In isolated spots one may 
see somewhat looger threads which on more thorough 
examination can, however, be seen to be made up of several 
members. Trifling differences in breadth occur even in 
diSerent cases in the same epidemic, hot this appearance is 
to be referred only to the greater or less intensity of the 
staining of the sections ; at least, I have never been able to 
observe it in preparations on co»er-glasses in which the 
staining is always deep ; the extremities of the bacilli are 
distinctly rounded off. In several of the cases I examined 
the bacilli fonnd in the iDtemiJ organs contained unmistak- 
able spores which appeared as round portdous, remaining 
unslAined. and occupying the whole breadth of the bacilli. " 

In discussing the question as to whether these typhoid 
bacilli are specific pathogenic orgaaismi be says : "It I 
range myself on the side of those who consider the typhoid 
badlli as specific ocgamsroa and their origin from putre- 
factive bacilli as at least very improbable it is upon the 
foliowing grounds. In almost all the cases of typhoid fever 
which I have examined, whether they came from Berlin 
hospitals, from St. Petersburg, or from Wittenbei^, there was 
always present a definite £rm of I'od'Shaped organism In 
theinteriuil organs, arranged in quite a characteristtc ntanner, 
and undoubtedly the same as t^ previously been observed 
at various times and in various places by Eberth, Kobh, 
Meyer, and C, Friedliinder. Anatomical examination gives 
08 not Che slightest ground for UiinMng that these bacilli 
bad anytliing whatever to do with putrefaction. To all 
■I'peoriuioe they did not proliferate after death, as one does 
not find that (he masses are at all more nuiDeroas 
in cases in which putrefaction has already set in 
thi>«e examined as toon after death as possible, 
in an organ removed as tmr\j as possible from the body, 
although it m*y oontaio ever so Dumeroos masics of bacilli, 
all oouM dgns of tMrnmenciDg putrefaction perceptible to 
the HUBM an wanting. In tha same way the mic 
«pp«*nuio« of the tisane presents ooUung suggestive 
prooew; The nuclei in ths vicinity of t"^- 
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ratber ezceptioiutllj deeply nitb Emiline sUiins, vhiUt the 
btLcUU (hemsetves (apart from the conditioDs found in the 
intestine) always form limited masses and never permeate 
the oi^an in all directions, aa ne are occuBtomed to see in 
the case of patiefaottve bacilli. 1 would also adduce as 
a verv weighty argument against the view that typhoid 
bacilli have any connexion with putreraction the (act 
that when caltivated outside the body they never become 
causes of putrefaction, as far as my researches permit 
of a jadgment. 1 have carried out a great number of 
cnldratians in succession with those derived from 13 
different casea and tbe bacilli never produced putrefaction in 
snbatanoes extremely liable to putrefaction in spite of their 
luxuriant growth. Even when cultivated outside the body 
tor mora than a year nothing ot the fiort bas occurred. As 
the bacilli always form the same masses in tbe internal 
organs, whether one examines fatal cases of typhoid fever in 
Ruada, Qermanj, Switzerland, or England, so in the same 
way, cultivated outside the body on the same nutrient 
matter, they have hitherto always displayed the same manner 
of growth and tbe same mode of spore development, whether 
I obtained the cnltivatioDs from typhoid organs in Berlin or 
from the Wittenberg epidemic." 

M. A. Rodet and H. G. Roui (of Lyons) consider that there 
are intimate relations between the bacillus coli and Kberth's 
bacilloH ; that the latter is, in fact, the former " in a state of 
attenuation or degeneration " ; they "think that the bacillus 
ooli becomes virulent, typhigenir, without notably changing 
botanicaloharaoters; and that it JEWithin the organism, notably 
in the spleen, that it takes the type of the bacillus of Eberth, 
degenerating no doubt under the destructive acts of the 
organism." And they add : " It is not necessary to insist on 
the consequences which these facts entail relative to prophy- 
laxis, it is not only typhoid fever dejections, bnt fiecal 
poUntion of any kind which may engender typhoid fever, " ' 
This would have delighted MorchiBon's heart but it is a view 
which bas not been generally accepted. 

For a detailed description of the charaoters and methods 
of isolating and oaltivating the typhoid bacillus I only need 
refer yon to Dr. P. Hortou -Smith's excellent Goulslpniaa 
Lectures,' delivered in this College in 1900, but I wish l^ 
refer more particularly to a spectally interesting; account 
given in those lectures of the persistence of the typhoid 
baoiilns in tbe body, especially in the bile or the bone- 
marrow, nbere it has been now shown it may remain for 
Stars. Dr. HortonSmitb quoMs some cases from a paper by 
nnner in the Johju Bopkiiu He^ital SaUetin for Angust 
and September, 1BB9, as fi>llows : " In one case the bacilli 
were found in pure culture in the infiamed gall-bladder 
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Ihree moctbs after the fever, in another eight months, 
and in a third after an interval ot seven yeajs." The 
moft cemarbable cafe of all, however, and one vety 
carefnlly tested, is that recorded by von Dungem 
(JfuneAnwT XedteinUehf WockfiuehHft. 1897. p. 699) 
in which 14i years after the attack of typhoid fever the 
bacilli wer« still pcesetit in pore cnltaie in the pas, and 
Dr. Horton-Smith very well adds ; ■' Tmly no longer can we 
say with Dr. Bndd, that ' by destroying the infections power 
of the intestinal discharges the disease may be in time finally 
extinguished.' So far, indeed, from the stools being the 
only agents by means of whic^ the disease is spread they 
are bot one ot a series of agents. So far, too, from the 
patient ceaftn|; to be a sonrce of danger after bis restoration 
to seeming health, he may cany abont in himself the seeds 
o( infection for months and even years," 

A Qsefnl accoont of the tests nsed for discriminating 
between baciUiis coli and bacillus typhosns was given 1^ 
Dr. A. C. HCRiston in introdncing a (Mscnssion on Typhoid 
Fever in its Pabtic Health Aspects at the Cheltenham 
meeting of the British Medical Association and will be 
found in the Brititk Medical Journal of Angast 17tli, 1901. 

Dr. Klein made an investigation on the Bberth-Gaffky 
bacillus which is described in tbe report of the Local Govern- 
ment Board for 189a-9a He could not find the baciUus in 
the blood of the living typhoid fever patient but in certain 
tissnes of the bodies of those who had died from the disease 
he never failed to End it, especially in tlie mesenteric glands 
and in the spleen, and he describes its differences from the 
bacillus coli. The next year he reported that he had made 
experiments with this baciUns on monkeys. Two monkeys 
to whose food had been added a colCnre of the typhoid 
bacillus did not suffer in any way ; no pathological lesions 
were found in them after thej were killed, neither could the 
typhoid bacillus be detected in their blood or spleen. On 
Uie other hand, eight monkeys having been inoculated with 
cultures of the bacillus the true typhoid bacillus was found 
In abundance in the spleen of one of them, the bacillus coli 
in that of another, and ■ ■ a nondescript bacillus exhibiting 
characters pertaining some of them to bacillos c«li, others to 
the typhoid bacillus " was found in a third. In inoculated 
calves the juice of the enlarged inguinal glands was always 
fonnd to contain the typhoid bacillus in abundance. The 
next year Dr. Klein demonstrated that under certain con- 
ditions the typhoid bacillus readily multiplies in sewage, 
" while as regards drinking-water he shows not only that in 
many different waters this bacillus may persist longer than 
has nitherto been demonstrated, but also that in certain of 
them which are to be thought of as affording pabulum for 
the microbe the typhoid bacillus is able on occasion to 
proliferate in abundant fashion." 

With regard to the relative freqaencj of the baritlyt 
typhom* in the intestinal discharges and in the urine I may 
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qaote the following important commucicaUons, which threw 
a new light on that qnestjoc. 

In a paper entitled " Etades Bur la Fi&vre Typho^de 
Ksperimfintale " published in the Aniuiles de rinstitul 
PaiteuT for April. IBM, by Dr. Joseph Sanarelli of Rome, 
among the conclosioiis drawn from his researches, which 
nere carried out in the laboratory of Professor Metchnikof at 
the Pasteur Institute are the following : — 

" In experimental tj^boid fever as in hnmaD typhoid fever 
tlie bacilli of Eberth are not ordinarily fomid in the contents 
of the intestinal canal, 'fhis the more confirms the fact that 
tbe inteetical lesions peculiar to this disease have an 
excessively toxic origin, and tliat removes all value from the 
old idea according to which typhoid fever shoald be con- 
sidered as a process infectious in origin and with intestinal 
localisations." 

" This absence of the bacillus of Eberth in the intestine gf 
mgiTi or animals is explained by the two followinK reasons. 
1. Because typhoid fever is only an affection of thelympkatic 
system. It is there alone that the virus is localised by pre- 
ference, multiplies, and produces its poison. 2, Because as 
:jOon as this poison has made its influence felt on the ia- 
Eeatinal walls in determining the commencement of the grave 
anatomical and functional changes already described, the 
baciil'uii mti of the intestinal canal becomes pathogenic, 
multiplies to an extraordinary extent, and tends to become 
the sole representAtive of the intestinal Bora by anulhilating 
the other species of microbes." 

In the same Aaitalei for April, 1895, is a paper by Dr. A. 
Wathelet of the University of Lifige, on the bacteriological 
examination of the intestinal discharges in typhoid fever. 
He points oat that GaSky himself had acknowledged that it 
was almost impossible to find in the intestinal discharges the 
specific bacillus which is found in the spleen, and explained 
th^ by the difficulty of finding that bacillus in the midst of 
the intestinal saprophytes. 

The result of Dr. Wathelet's experiments was t^t " in 600 
colonies collected from typhoid stools and having chiiracters 
common to tbe bacUliie cali (transparent variety) and to Uie 
typlwid baeilUu, the latter was only found ten times. Many 
patients did not yield the bacillm typkonn on any one 



"What a difference," he remarks, "from thealmost pure 
cultures of the specific microbe which one sometimes finds in 
cases of cholera! It must be confessed that this extreme 
rarity of the bacillus of Eberth in the intestinal cana! con- 
forms badly with tbe current theories of typhoid fever, and 
that one explains the facts better by considering with H. 
Sanarelli that in this disease the microbe at first attacks the 
lymphatio (system (spleen and mesenteric glands) and is 
only found accidentally eliminated in the discharges on the 
ol^er side of the intestinal walls. " 

"We have in these researches again found tbe facts so 
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often obsened, \l%., that at the antopsj the digegtive canal 
is found filled with bariUjit eoli to the exclusion of Uie 
ft«o'«*i tt/phom, whilst it is just the opposite for the 

These papers were followed b; one published in the L&KCbt 
of July 27th, 1895. by Dr. A. E. Wright, Froteasorot Patholcsy 
in the Army Medical Scbool, Netley, and Snrgeon-Major D. 
Semple, ABsisutit Professor of Pathology in the same school, 
" On the presence of the typhoid baculna in the urine of 
patients saSering from typhoid fever." 

After referring to and oommentlng on the papers from 
which 1 have just quoted they give the resalts of the examina- 
tion of the nrine of 7 cases of typhoid fever as follows ; — 
■ - We thus see that in 6 out of 7 cases eiEunined the typhoid 
fever Imcilli were easily detected in the urine. In view of 
this fact it secnis to us that the bacteriological examination 
of the nrine ought not to be neglected in any doubtful case 
in which typhoid fever i.'' suspected. It is hardly necessary 
to do Diore than merely advert to the hygienic aspect of the 
matter. It was only a catural outcome of the intestina] 
InloxicBtion theory of typhoid fever that the greatest pre- 
caution should have been enjoined with regard to the stools 
of the patient suffering ftom tjpboid fever, whUe the 
dlalnfeotlon of the urine was n^leoted. If, however, the 
recent observatioiu on the almost constant absence of (jpboid 
fever bacilli from the stoolsare to be trnsted, the disinfection 
of the fioces will bave to rank not as on article of faith, but 
as a mere ' counsel of perfection.' On the other hand, the 
most careful attention will have to be given to the disinfection 
of the urlno. In some oases the urine even before incubation 
Is absolutely turbid with typhoid bacilli." 

Dr. Edmund OauUey made a research on the behaviour of 
the typhoid bacillus in miik and hie account of it will be 
tiiun<f in the report of the medical officer of the Local 
Qovemment Board tor 1896-97. Ha found that in un- 
■torlliaed milk to which lbs typhoid bacillus was added it 
was recovered in oonsiderable numbers from the milk which 
had been kept for six or seven days and had turned com- 
pletely sour; and in sterilised milk to nhich the typhoid 
bacillus and some other microbes were added be found that 
the typhoid bacillus will live in the presence of the bacillns 
laoti* tor a weoh but wilt not actually multiply under these 
conditions. He says "that the pretence of theoldium lactiain 
sterilised milk does not interfere with the growth and multi- 

Ellcatlon of the typhoid baoillua " and that yeast did not inter- 
ire witl) the growth of the typhoid baciUna, aa "both micro- 
orKatiisms Increased in number and neither appeared to be 
modlllod in Ita growth by the presence of the other." He 
considers tJiat "the typhoid bacillus will live in milk under 
condiUons which ordinarily prevail in a household. When 
this baolllns has been artifiololly added in large amount to 
milk in the condition in which it commonly reaches the 
consumer tlic presence of the microbes in the living ttate 
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ma; be demonstrated after the milk thaa treated baa been 
kept for aeveral days. There is no indication trom the 
Above iBvestigatiohB that this microbe is capable of mnld- 
plication under the conditions id qaestian. Judging from 
the reenlts obtained it is verj probable that the number 
present rapidly diminishes in milk which la kept." The 
observations with reg^d to the baoiUus lactia and to soar 
milk "indicate that it ia quite possible for the typhoid 
bacillas to exist in cnrd-cbeeaes." 

In a report by I>r. Klein on the bohavioor of certain patho- 
genic microbes in milk, cream, and cheese he says : "It is 
well known that the typhoid bacillus grows Inxuriantly in 
milk both at 20° C. and at 37° C. U does not alter the fluid 
character of the milk, although it produces acid, as is well 
known by the reddening produced when litmos milk is used 
asthe culture medium." His experiments on cream showed 
"that cream kept at as high a temperature as 37° 0. if 
not a suitable medium for (he growth and multiplication 
of the typhoid bacillus, but that it is a suituble medium 
when kept at 20° C. He further found that the typhoid 
bacillus does not grow and multiply when planted on 
Cheddar cheese either at 37" C. or at 20° C. (Twenty-ninth 
report of the medical officer of the Local Government Board 
for 1899-1900). 

In the A^Men de Mideeine Etcpirinentale et d'Anatomie 
Patlwliigigiie, No. 1, Jan. 7th, 1889, is an acuount of a re- 
search mads by M. J. Orancher and U. E. Deaohamps on the 
behaviour of the typhoid bacillus in the soil. Their concla- 
fiiona areas follows : "1. It does not pass through soil with 
irrigation water, 2. It is stopped by from 20-40 centimetres 
of thickness of soiL 3. It retains its life in the midst of all 
the organisms soO containa, five and a half months after it 
has been sown. 4. It does not penetrate into healthy vege- 
tables." (Publie Smith, vol. ii., 1389-90.) 

A most interesting series of investigations has been made 
by Dr. Sidney H. C. Martin on the Growth of the Typhoid 
Bacillus in Boil and his accounts of them will be fonnd in 
the reports of the medical officer of the Local Oovemment 
Board for 1896-97 and onwards. He first found that the 
bacillns when planted in oiganically polluted soil, "as, for 
instance, the samples of earth from Chichester," speedily 
increased and spread abroad, whereas in an unpolluted soil 
from an uninhabited and cultivated area " it languished and 
quickly died out " under like conditions of temperature and 
moistare. It was then determined to t«st in unsterilised 
soil of both classes the ability of the typhoid bacillus to 
contend with the other microbes already present in snch soil 
and Dr. Hooston was associated with Dr. Hartin in this 
investigation. 21 samples of various soils were examined. In 
eight of these no bacillus coll was found. In the remaining 
13 bacilli with more or less resemblance to the true baclUus 
coli were found and in tour of these the typical bacillus coli 
itself was present ; these four soils, however, were shown 
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MiHe ao Aj tt^ M Dndd ba ■■ds into a fine poirder, 
hcid li^lhg €add rtin l« ohhwiw*! bom it and haxl 
1 ita i^jabiive fagtttfM, atthoBf^ it grew more 
IfeiB lA^ obtaioed fnxo Uie nme scdl in it^ moUt 
"Is fBTTHuatde soilB in a maist con- 
t OTily grew ai a teaipetature cS 37* C, 
imeo the Boil wb£ expoeed to macb 
; for example, the tempeiatiiie of the 
Wxsatixy, «4iicdi vaded between 9° and 24° C. and tlie 
mmmiliiiif t£ aa oBfanda shed between 3= and 16° C." On 
ttiB ottor liBDd, fif^n nils, nad; or peaty, "areabfolntel; 
iBinkal to Uie gnnrfli of tbe ^pboid bsciUns." 

Di:. Hailzn'B rnrther mTest3^^icai$ were made on natural 
"nnsterflieed sotIs which in Oie sterilised condition were 
found favoQisble t« the growth of Uie bacillus. In not a 
single instance, howerer, wa£ the typhoid bacilloE trained, 
althDQgh laborjooE and proloneed experiments were made 
with this object. The obvious conclusion, (ierefore, wm 
that under the conditions of the expeiiments Uie presence of 
the bacteria of the Etnl had either prevented the delection of 
the bainllns or had inhibited ils growth and so led to its 
nltuoate death and dieappearBtice, It most be remembered 
that tix typhoid bacilliis does not form EporeE, so that its 
continued vitslity depends on it£ power of multiplication 
and division. There is no resting-stage of this micro- 
organisiQ as Ear as is known, and alUiongh in Eteritiaed soil 
the bacillas will retain its viability for a while it the soil be 
dried at a low temperature to a powder, yet soon afterwards 
it dies and can never be re-virified. Placed. Uierefore, 
amidst other bacteria under certain conditions of moisture 
and temperature the bacillas may in nnsteriliEed soils be 
beaten out of the field by the other bacteria present." Dr. 
Martin's further experimentG brought blm to the ooncluaioD 
that "there is some evidence to show that nnder the condi- 
tions of experiments tlie disappearance of the bacillas has 
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taken place pari paiiu with an increase in the nomber of 
the pntrefactive bacteria. " In tbeae ezperimentE Dr. Martin 
haa adopted a method of isolating the typhoid baoillnii from 
the other bacilli present in the soil which appears to give 
more satiaEactocy resnlta than the methods which have been 
previously adopted. 

In a long and elaborate paper by Dr. Jas^n Karlinski, 
published in the Arehiv/iir Hygiene, Band Kill., Heft iii., the 
author details a number of careful esperiments on the 
behaviour of the typhoid bacillus in earth and he draw* 
the following conclusions :—"l. The longest life-duration of 
the typhoid bacillus in earth did not exceed in his experi- 
ments three months. 2. The life duratioQ of the bacillus 
boried with typhoid excreta and hence under natural condi- 
tions is essential!; shorter than bacilli in the blood buried in 
earth at the same time. 3. In the deeper layers of the earth 
the typhoid bacilli bid defiance to moistare, to alternations 
of temperature, and to the activity of other mlcro-oi^wnisn's. 
4. Exposed to moisture and sunshine on the surface of the 
ground the bacilli quickly die. 5. Alternating and copions 
moisture, whether the moiEture rises into or falls on to in- 
fected earth, essentially shortens the life duration. 6. In 
layers of earth in which there are the active roots of plants 
the life duration is very short. 7. The typhoid bacilli may 
be recognised three months after death in certain conditions 
ot delayed putrefaction and when the fipeciEc micro- 
organisms of putrefaction are denied access." (_Joia-nal of 
PubliB HaUth, vol. iv., 1891-92.) 

Dr. Elein made some experiments, the results of which 
will be found in the report of the medical ofBcer of the 
Local Government Board for 1898-99, on the Fate of 
Pathogenic and other Infective Microbes in the Dead Animnl 
Body. He was unable to find the bacillus typhosus, or the 
bacUlus call, or the proteus vulgaris or any other aerobic 
miorobe in the bodies of guinea-pigs which had been pre- 
viously inoculated with those bacilli, buried, and exhumed 30 
days or more later. His experiments showed "that the 
typhoid bacillus is even less resistant than the cholera vibrio. 
In 20 days aftor burial, no matter in what form this had 
taken place, typhoid bacilli could not be recovered from any 
rf the bodies ; from a guinea-pig bnried in aand they conld 
Dot be recovered after 14 days." "The German Commission 
exhumed the animals not earlier than one month after bnriai. 
and their examinations of the dead bodies for typhoid bacilli 
were in all cases negative." 

In the Jeti/mal of the Paatenr Itutititte for February, 1897, 
is a paper by M. P. Remlinger and M. G. Schneider of the 
Val-ae-Grflce laboratory on the Ubiquity of the Typhoid 
Bacillus. The authors attempt toanswertbequestion, "Does 
the bacillus of typhoid exist m nature outside the sick man 
and the products which emanate from him 1" A series of 
ezperimenbi extending over many months nas carried out on 
various materials, such as the public water-supplies and 
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welU ot several towns having epidemics of tjphoid, the 
Hoil and dast from differect localities, the discharges from 
the digestive tract of persona not affected with typhoid, Ilo., 
and a bacillus giving all the principal laboratory reactions of 
that of typhoid was obtained from all these sources. The 
following illustrations are of special ioterest. In 13 
samples of soil and dnet the bacillus typhosus was 
found seven times, (a) in the refcse from bajiaoks where 
there were some cases of typhoid ; (i) in dust from the 
lahorator; floor ; (c) in the space between the joists of a 
room in other barracks ; {d) in four specimens of soil, both 
Bnperficlal and a metre in depth, from the courts and gardens 
of Val-de-GrAce. These in threa instances were pathogenic 
for animals. In the examination of the fteces of 10 persons 
treated at the hospital for aifections which had nothing in. 
common with typhoid, five reacted lihe Che tmcillns typhosus. 
Tboa (a) in a case of leukiemia specimens oxammed at 
Intervals of 15 days gave each time a positive resnlt, 
(i) in one case of acute tuberculosis without intestinal 
lesiona ; (c) in a case of premonitory dysentery ; (rl) in two 
cases of chronic malaria. None of these patients had ever 
had tjphoid fever. Of the bacilli from these five cases four 
were pathi^enic for guinea-pigs. In many additional cultures 
from water, soil, and the intestines, bacilli with every chaiao- 
teristic of bacillus typhosus were found, except t^at they 
were not pathogenic for animals and were not i^glntinated 
hy the semm from a typhoid patient. In other words they 
leemed the same species hut attenuated as to virulence. 
After some remarks illustrated by comparisons with the 
variations of the cholera vibrio, these investigators state : 
" It is allowable to suppose that facts of a similar kind repro- 
duce themselves in connexion with the bacillus typhosus. The 
species of the bacillus of Ebertb comprehends, perhaps, 
varieties more or less numerous which do not pcobably react 
similarly under the inflaence of the serum of an animal 
immunised against a determined variety. The belief in the 
invariability of type in pathogenic microbes is to-day much 
weakened by many facts. The question of race, descendants 
from a common stock bat differentiated by unknown vioissi- 
tudes, acqnires an importance which mnet not be underrated. 
Why should not this theory, which is acknowledged to be 
tme for certain pathogenic bacteria, apply to the bacillns 
typhosus 7 We incline to think that bacilli not pathogenic and 
indifferent to the serum test which are encountered in water, 
soil, liC, are only varieties of the bacillus typhosus ; at least, 
the parentage is evident even if the identity is not absolnte. 
This diversity ot fundamental type will perhaps serve 
to explain the variable forms of typhoid infection which are 
becoming recognised. If this Interpretation ol facts is 
exact the following conclnsion will result. The baoillua 
^hosus is distributed in. nature outside the human body ; 
it is found in potable waters, In soil, in the intestines of 
persons not attacked with typhoid, and without doubt forms 
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a part of the microbic floni of the media which sarroond 
□a. This idea is not subversive of recognised facts as to the 
general etiology of typhoid, bnt rather enables us to con- 
ceive and compiehend facts otherwise mexplicable. Daily 
observations, especially noted in rural places, have set 
in relief the part played by contagion in the formation and 
eitension of certain epidemic centres ; their value remains. 
Modem researches have demonstrated the prime importance 
of impm« waters in its development and spread ; the 
character of the proof deSes all question. But all the cases 
must originate trom contagion or water polluted with the 
dejections of typhoid patients. Many tdmea it breaks out 
in patients or eroups worn oat with fatigue, overwork, or 
privations, or after eating various foods, without its being 
possible to trace the origin of the contagion or the use of a 
badly polluted water. The facts conform more easily with 
the idea of the widespread presence of the bacillus typhosus, 
nhlch accoQQts for its didpergion in aurroimding media and 
its presence eventually in our natural cavities. A water 
reputed pure may carry it. Thus introduced intc 
it will live there unoCfensive till some depressing c 
stance, a fortuitous assistance, perhaps the reealt of some 
associated microbe, will open to it a career of action, " 

Dr. John Robertson, the medical officer of health of 
ahetQeld, made a number ot experiments with soil "out-of- 
doors." The results of these experiments "prove tlukt the 
typhoid oi^anUm is capable of growing very rapidly in 
certain Boils and that apparently under certain conditions 
the organisms can survive from one summer to another. The 
rains of spring and autnnm or the frost and snows of winter 
do not kill tbem off. Sunlight has a most powerful bactericidal 
influence on the typhoid organism." But this action is 
limited strictly to the organisms actually on the surface, a 
layer of soil one-sixteenth of an inch in thickness protecting 
them. " Cultures of the typhoid organism planted at a depth 
of X8 inches grew to the surface ; so also patches inoculated 
on the surface showed that at least the organism could grow 
downwards to a depth of three inches." (Britiah Medioal 
JouToal, Jan. 8tb, 1898.) 

According to Liebermeister "the curves representing the 
frequency of typhoid correspond to the curves of average 
temperature, only with this difference — the different points of 
the typhoid curve follow those of the temperature curve by an 
interval of some months, " and he suggests that it takes two or 
three months for the changes of temperature to penetrate to 
the breeding places of the typhoid germs. (Ziemssen's 
Oyclopzedia, vol. i., p. 66.) 

The present war in Sooth Africa has lent additional 
interest to the question of typhoid fever in armies and the 
ways in which it spreads under the cironmstances of camp 
life. In an article on Typhoid Fever in Armies in the 
Field, by Surgeon-Major Vincent, professor agrfigfi at Val- 
de-Orace, Faris, he states that " the predisposiDg causes were 
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i byphoid [ever patiraits often c 
bnis of the typhoid g^rm wMch by meChodB c< diapoial 
B Qw abo** becnnes blown aboat in the dust ot One cmmpsL 
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it JMkoI Jrnrmai ol Nov. 10th. 1900, » an 
■■k of typhoid Eeier at Qnetta. India. At 
er-BDppIj is derived from th« Mlla and it 
There was, «s osoaL, freedom from typhoid 
fef^ Bp to May bat from May 2Dd to 13tb there were dost 
t/kwam with »jre-throat and tonsillitis, followed by an out- 
kfak of ^phoid fever, some of the cases commenciiig with 
■wv-UboUk. Tiw ii%bt-90!l was placed in pits to the noith- 
VHt, fraai whicb the prevaUiDg wind blew, and in the drj 
air Um d^nntad matters woe dried and blown about as 
daat, ThoBB wipanieg anSeced mo«t who were oekiest to 
tha ntb-piU ; tha sir tmm the quartet wbeie the dtii-pit* 
wweeootaiBcd "laige BDaBbeisirf eenns that are fainiiftblj 
pnHDt in teal matter aad not in paiE air, aHhooA (be 
■otMde faMOhia itotf m not isolated." It appeanboMa 
( artkte <m Sept. Mtfa, 1901, that "(ke oattKOak 
■ roDDial of tlus (onrce of infecticm." It is aho 
stated (bat in Jbaiui. Namiabad, Mhow, and Rawal Hndi 
typhoid ferer prevails daring the diy season and tbe dnst- 
Etonns, and ttxt. od the other hand, Boorkee has verj littLe 
tyt^oid fever and is comparative^ free from dost. 

Dr. H. &. Leigh Canney has pablished an interestioe papei 
on Typhoid, the Destroyer of Armies, and itc AboUtioo. 
He holds the view that nearly all the cases of the diseaae 
on service are water-bome and in order to prevent it 
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he prnpounds a scheme for boiling Che whole of the water 
used and suggests Che formation ot a Rojal Water Corps 
to be devoted to the work of supplying Bteriliaed water, 
boiling the milk, and "the disinfectioD of all salads 
after thej have been washed in ordinarj water," the 
watchword ot the water corps on a campaign to be 
"boiled water or notbiug." These soggestioDE met 
with considerable sapport at the meeting of the Ilojal 
United Service Institution, nhere the paper was ruid. 
Sir William Broadbent, the chairman, pointed oat that 
" whatever im[>ortaDce might attach to dust and flies they 
were subsidiary to the infection bj water. With regard to Che 
efficiency of the method proposed by Dr. Canney, Sir William 
Broadbent thought that if it could be secured that no soldier 
drank anything but bailed water they would get the upper 
hand entirely of typhoid. The whole question turned upon 
the practice bilitf of the scheme which had been well thought 
ont and was not brought forward in a nebulous condition. 
Although, of course, they must bear in mind that after a. 
long march or after the eicitement and exertions of a fight 
a soldier could not be prevented from drinking the first water 
he came across, yet if he started with his bottle full of pure 
water and the water-carts contained nothing bat pure water, 
whilst only pure water was drunk in the camps, an enormous 
eain would have been secured." Major R H. Firth, the pro- 
fessor of military hygiene at Netley, expressed great sympathy 
with the proposed scheme. He considered that sanitary 
officers should ondei^ a special training and they must be 
supplied with properly inetnicted men to carry cut the work. 
Dr. J. W. Washboum insisted that the disease was also con- 
veyed by Biea and dust and thought that it was not diSicult 
to provide for a proper disposal of excreta and so to prevent 
much of the distribution of the poison of the disease by the 
agencies just mentioned. 

A discussion on the Recent Epidemic of Typhoid Fevec in 
South Africa was opened at the Clinical Society of London by 
Dr. Howard H, Tooth and reported in The Lancikt of 
March 16tb, 1901, pp. 771, 786. He is of opinion that the 
disease is spread inSouth Africa not merely by polluted water 
but also by dust and Qies, and he says of the flies that "they 
naturally infest persons who are 01 but seem to be peculiarly 
attracted to enteric fever patients, hanging in loathsome 
groups around their mouths and feeding-vessels. They were 
all over our food, and the roofs of our tents were at times 
black with them. It is not unreasonable to look upon flies 
as a very possible agency in spreading the disease not only 
abroad bnC at home." He also points out"thatwith the 
first appearance of the frost enteric fever almost entirely 

disappears it seems hardly credible that the almost 

sudden cessation of an epidemic can be due to the effect of 
cold upon the enteric fever bacilli only. But there can be no 
doubt in the mind of anybody who has been living on the 
open veldt, as we have for three or four months, that the Qios 
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» o( ft al tte caap of I^j^abMa in ttie liDIc of 
ttt tan>ed t> Jkagast, 1900, for the Boor 
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B w> trpbo^ fever. Umtmant-Oolcnd QnOl was 
dd*^ lo tbe nci~-i— inn tlut the ■Saetioa was air-bone, 
twiBg dniTBd from the adjiuning camp for priftmers of waj, 
irttBS at the time an eptdonic of typhoid fever was raging. 
' Aft« p-riag hie raaacms for that opinicHi be subioite Qiat he 
has shown " (1) that all wata-arcnnes through which tjpboid 
ferer could bave been conreyed to the imlitary camp at 
IKyalalawa were eMcioitly guarded and thai therefore a 
water-borne origio m-asl be abandoned ; and (2) that the 
aSecdoD was air- borne, resoltiiig from emanations from 
FpecifcaD; infected latrines, infected dost, or bacilli-laden 
ffies.' 

Dr. A. Elliot and Dr. Wasbboom coairibnted a paper 
OD TyiAoid Fever in Soath Africa to Tub Lancet of 
Jan. 18th, 1902. p. 139. They conclude "that the type of 
typhoid fever met with in South Africa does ttot differ in any 
esbential respects from that met with in England and 
America, The mortality and the incidence of complicationB 
are mach the fame as in the variations which are met witb 
eleewheie ; the only complication which appears to be espe- 
cially prominent is phlelritis which occiurcd in 5-6 per cent, 

of oar cases We do not feel that inoculation has any 

marked inSnence either in preventing or in modifying the 
disease. " 

I may add that the hilierto published results of anti-^phoid 
inocctation are so contradictory and, moreover, are liased on 
nich small oumbers of ca^s thai I do not think anj good 
end would be attained by farther allading to them. 

Since then Dr. George Tarcer. the medical officer of health 
of the Transvaal, has contributed a paper to Ibe BritUk 
Medieal Journal oi Feb. ISth, 1902, on Typhoid Fever in 
South Africa, its Cause and Prevention. In it he states t^t 
he should not advance his opinion on the matter if be "did 



not feel that the growing tendency to attribate enteric 
wind and QieE was not becoming a source of danger." 1 
maintainE from eii jears' experience " that tlie caus " 
epideznica in South Africa is practically fimilar 
which gives rise to the majority of cases in England- 
polluted water-supply." He states that only on one 
has he ' ' had any grounds for supposing that dnst 
cerned in the prodnction of typhoid and on that occi 
' 'it appeared to have acted through the agency of the 
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influence as regards typhoid. As regards 
only say that I hold a similar opinion. The possihUity of 
the eonyeyance of enteric throagli these pesta is un- 
deniable, bnt in this instance also the supposed cause, the 
flies, begin to he tronblesome long before typhoid prevails and 
continae to aimoy as long after it has subsided. If the flies 
were really important agents in the spread of typhoid fever 
one would eipect that even it the disease did not conunenco 
to prevail soon after these nnisaocea commenced to be 

nomarous, because it is conceivable that at the time 

typhoid-infected stools would ba rare, yet when once typhoid 
became common the flies should carry on the infection 
which should continne as long as, or longer than, the flies 
continue." Finally, he strongly maintains that "typhoid 
in South Africa is almost entirely doe to polluted water." 
He admits that Alters were sent out with the troops but 
states that they were not generally used ; while, on the 
other hand, "where the commanding officer had a "fad 
about water' the case incidence of typhoid was insignifi- 
cant. " To show that he does not underrate the difficulty of 
supplying an army with water when on the march he adds : 
"My private opinion is that if the army had been supplied 
with the best sanitary expert advice on the march from 
Paardebei^ to Bloemfontein one of two things would 
have resulted, either the army would never have reached 
Bloemfontein or it would, as it did, have sufCered from 
fever ; one or other of these results was inevitable." The 
report of the Commission tent to South Africa, consisting 
of Professor J. Lace Notter, Professor W. J. R Simpson, and 
Lieutenant^Colonel Bruce, has not yet been published, so 
that unfortunately 1 cannot avail myself of the information 
contained in it for the purpose of this lecture. I have, how- 
ever. Professor Lane Notter's permission to state as his own 
personal opinion that he considers "that while water was 
ft vBiT frequent cause of typhoid fever among the troops it 
could not, I think, be said to be the only cause of it. Others 
were the aggregation of men on limited areas — density of 



163 

population— without any of the usual methods of drainage 
and the dieposal of nzcreta and refuse which exist where 
numbers are usually congregated together in towns and 
villages in civil life ; this state of things is always present in 
slanding camps ; the transference, too, of the contagion by 
flies, which constitute a real danger anless food is properly 
stored anil kept from them, especially where trench latrines 
are u?ed. The mil, too, is an important factor ; the ground 
seems wanting in nltri^ring organisms, the resalt being that 
animal refuse remains long witliout nndergoing that process 
of disinteRTation and oxidation that is osubl in this country. 
Perhaps this is due to the absence of lime or like base, for 
lime is seldom found in large tracts of the Orange River 
Colony and Transvaal " 

1 originally intended the subject of these lectures to 
be merely the "Etiology of Typhoid Fei-er," and this would 
have been quite sufHcient, but 1 afterwards thought that it 
would add to their interest if [ showed how the mortality 
from tills disease has been diminished in this and in some 
other countries by suitable methods of prevention. The 
methods of prevention themselves are those which apply to 
any infectious disease and have been described so frequently 
that there is no need for any farther account of them, the 
only peculiarity in the case of tyiiboid fever being that less 
attention ne«d, as a rule, be paid to the methods of pre- 
venting direct infection, whilst the greatest attention Bbould 
be given to the prevention of indirect infection by the 
chBQDelfi which have been already described in these lectures. 
Ak the disease Is no doubt chieSy conveyed by drinking- 
water It is of the highest importance that this water should 
not bo oonlnrainatoil with the typhoid poifeon, or. as Sir John 
Simon puts it. "It ought to be an absolute condition fora 

Sablio water^upply that it should be uncontaminable by 
rainnge." Saflable precantione, too, must be taken to 
prevent ottier foods, such as milk, oysters, kc., from becoming 
contaminated. The soil under houses and the air in and 
around thorn must be kept pure by the adoption of methods 
for the removal of eicreta from the vicinity of habitations 
speedily and continuously. The late Sir George Buchanan 
showed us that the death-rate from typhoid fever was especially 
lowered in towns whore refuse matters were removed most 
quiokly. Among these methods for the prevention of the con- 
tamination of tba soil and the air are the provision of vater- 
tlgbt bou!<e drains, their disconnexion from the public sewers 
or oenapools, their proper ventilation, and the provision of 
oanitary appliance* and pipes which insure the speedy 
removal of the foul matters from the houses and prevent 
the escape Into them of any Foul air from the drains or 
mwern. All thoHe matters have been so thoroughly discussed 
by me In other public lectures that it is quite unnecessary for 
me further to onlaiBO on them here. 

There appear to be differences of opinion with regard to 
the disinfeotlon of typhoid excreta ; some advocate mixing 
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them with lawdast or other absorbent material and burning 
them, whilet others are in favour of boiling them. Oa this 
Hubjeot I znay quote Lieutenant-Colonel G, H. Younge, 
H.A,M.O., who wrote in the BritUh Medinal Journal of 
Jan. 18th, 1902: "When in India I tried the process of 
incineration of enteric excretions mixed with sawdust, but 
the attempt had to be discontinued as it was fonod 
imposaibte completely to bum the wet sawdust In anj 
incinerator thatoould be extemporised. On the whole, there- 
fore, I have a decided preference for aterilisation by boiling, 
as it IB quite as effective, less expensive, and more rapid and 
convenient than incineration." This seems to me to be 
unanswerable and it is, in fact, obvious that the simplest and 
quickest way to disinfect liquid excreta must be to boil them. 
In May, 1899, Dr. Saltet, professor of hygiene in the 
University of Amsterdam, read an important paper before the 
Epidemiological Society on a Stndy of Enteric Fever in the 
Netherlands during the period 1376 to 1899. He stated that 
"during the last decade the namber of deaths from typhoid 
fever has been, generally speaking, on thedecrease " and this 
to agceater extent than the decline in tbe general death-rate, 
for while he shows that the general death-rate in the 
Netherlands declined in the puricd under review from 23 '3 
per 1000 living during the qulnquenninm 1875 to 1879 to ZO'O 
during the quinquennium 1890-94, or an Improvement of 14 

Jer oent,, that from continued fevers has declined from 60 per 
00,000 to 22, or an improvement of 63 per cent., thus show- 
ing "that typhoid fever as a preventable disease par 
eveellenee has yielded more favourably to the improved con- 
dition of the times than other diseases." He then discusses 
the influence of density of population and comes to the con- 
clusion that " the favonrable factors of town life appear thus 
to outweigh the unfavourable conditions due to density of 
population." With r^ard to drinking-water he arrives at 
the interesting and unexpected conclusion that the death- 
tate from continued fevers is higher In communes supplied 
with water from the sandhills than in those with a river- 
supply, although it lias decreased considerabiy in both ; thus 
In those with the water-supply from Che sandhills the 
death-rate from continued fevers was BO per 100,000 in 
the Grst quinquennium and teU to 19 in the fourth 
qnlnquermium, whereas that in commnnes with the river- 
snpplywas 3S in the first quinquennium and fell to IS 
in the fourth. Professor Saltet's explanation of this 
anomalous state of affairs is that "in communes on rivers 
a sufficient quantity of fresh water is always Co be obtained 
independent of water systems. A number of communes 
with the ground-water system were, however, frequently 
suffering from a want of water. Now want of water means 
want of cleanliness, and it Is not at all unlikely that and a 
better quality and a more adequate quantity of the drinking- 
water supply as well as the more liberal use of It have greatly 
assisted in bringing down the death-rate from fevers. The 
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Avenge (tenth- ^^H 


^^B^ Nulesnce Remnval Act, 1B55. 
^^^^^M SanilKry Act. 1666. 

^^^H 1671-1890 

^^^V Public H«ltb A<IC. LoDdoa. 1391. 

^^V 1691-1899 

^^H 1696-1900 


1 


^^m regaiA to the general death-rate in England and Wales. ^^H 
^^M The avers«:e from 1849 to 1875 was 22'4 per 1000 per atmnm. ^^H 
^^M The Piib!ic Health Act naa paesed in 1876 and after that the ^^H 
^^^^ table Ebows a etead; dimination of the death-rate until in ^^^H 

^^H TiB-LBlV.— England and Waki. ^^| 


^^^H 




^^^K 1H9-18T5 

^^^H Public HeklCh Act, 18T5. 

^^^H 1676-1880 

^^^^1 1B81-1B85 

^^^H 1888-1690 

^^^H 1«I1-]89G 

^^^V 18B6'lB0e 


: 1 

■ 


^^H Dr. Bulstrode prepared a most interesting chart and mapa 
^^H showing the annual death-rate froQi typhoid and continued 
^^^1 fevers per 100.000 living in the counties of England and in 
^^^1 North and South Walee during each of tlie decades 1871-80 
^^H andlSSl-OO. They show "that whilst entericfever has been 

^^H of both its maiiaranj and minimum incidence have remained ■ 
^^H practicallj the same during the 20 years 1671 to 1890. which ^^J 
^^H have witnessed such great improvementa in the sanitary ^^H 
^^H circumstances of onr towns and villages. The chart shows, ^^H 
^^^1 amongst other things, that whereas this (typhoid and con- ^^^H 
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tiooed) fever d«ith-tate in England and Wales was 43 per 
lOO.OOO livinz donog the decenmum 1871 ui 1880. it bad 
fallen to nearij half— lii.. 22 per 100.000— during the decen- 
nioiQ 1881 to 189a" (Sit R Thome, twenty-siith report of 
the medical officer of the Local Go^^iuxieDt Board. 1396-97, ) 

Tabi^ V. — Averagf Annitiil Deatk-rata frmn i-antinti^ 
FrvfT* and Diarrhtea per 1,000,000 Pertinu ttrinfi in 
Snflaitdtt*d Waitt. 



Te«. 


(obiefljtrphold). 


Di^rbc™. 


lasi-To 


885 


1076 


IBTl-aO 


tnz 


93S 


1881-90 


Z3B 


671 


iB8i-ae „ ... 


185 


630 


1896-1900 


1« 


788 



Table VI. — AreToge Amuml Batet at MaHaUig from 
Tmkaid Fntr ptr 1,000,000 Penoiu Uting t* eaeK 
QJj^qMiwtiwmjTam 1^1 U 1900. 



|l3n-75, ia76-S0..IBai-B5.1l886-e0,ll891-B5j 1896-1900. 
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176 ' 
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Lcndon 
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sss 
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136 


148 



Table T. shoirB that the rate of mortality in England and 

Wales for continaed fevers (chiefly typhoid) has been redticed 

from 885 per 1.000,000 persons in 1861-70 U 

and for dianh(ea from 1076 in 1861-70 b 
but that the latter rose again to 788 in 
Table VI. sbons the steady diminDtion of Che death-iatefrom 
mhoid fever alone daring each qninquenniam fnun 1B71 to 
IraS both in England and Wales and in London. It wOl be 
noticed that during the last quinquetininm (189B-1900} the 
deftth-rata from this disease was the same in England and 
Wales as in the previous qnii^Dennium (1891-^)i tJiiia 
showing no dimination, while in London there waa actually 
an increase ic 1896-1900, when the average rate was 148 per 
1,000,000 persona, over that in 1891-96. when it was 136. 
fiiis. a£ well as the increase in the dian-hcea rate, was due 
to an imusnal prevatecce of both theae diseases in the yaars 
1899 and 1900. 

1 bate prepared the following chart showing the annnal 



p 


■ 


1 


1 


1 


TYPHOID PE7EE CHAET. 


■ 


^ 


^ 


^^^K Sboning the Atmual Rate of Mortality pet Million Persons liTisg 
^H from 1871 to 1900. 

^H In London ^ ; in England and Wales [H ^_ 
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rate of mortAlitj from typboid fever (not inc lading j simple 
conlinoed fever) pat million persons living in England ami 
Waled and in London from 1871 l>o 1900, which deiiionsbral>ea 
in a graphical manner the remarkable diminution of the 
death-rate from tbia disease in England and Wales since 
1875. and in London since 18S3. lb will be noticed that tbe 
only yeaia in which the tn>boid death-rate in London was 
higher Chan that in the country generally were the three 
years 1881-82-83. 

1 hare already referred to the remarkable diminntion of 
tbe deaCh-rate from typhoid fever at Unnich owing to tbe 
improvements carried oot under tbe advice of tbe late 
Professor Pettenkofer, a diminotion which is even far more 
remarkable than the diminntion in London and in this 
coontry generally, 

Tbe dkninotioo at Municli was, in fact (in the mean atmoal 
mortality per million inhabitant^}, a^ follows : — 



1861-60 ... 
1861-70 ... 
1871-80 ... 
1881-90 ... 
1891-1900 ... 



1478 
1167 



52* 



From a japer on tbe '•Diminution of Ijjhoid Fever in 
Paris," published in tbe Sevue Munioipaie of Dec. Z9th, 1900. 
I find that the death-rate from that disease per 1,000,000 
persons living in that city has diminished in a very notable 
marmer, as shown by the following Qgures. In 1882 it was 
1430 ; from 1883 to 1888 it was 581 ; from 1B39 to 1894 it 
was 293 ; and from 1895 to 19O0 it was 172. And this In 
spite of a recrudescence in 1899 and 1900, wbicii was brought 
into prominent notice on account of the great Exhibition 
held in Paris in 1900, bnt which was shared by London and 
England generally (see chart), and would not have been 
specially noticed had it not been for tbe Eibibicion, 

I hope that these lectures may be of some permanent use, 
especially as a concise summary of reports of outbreaks of 
typhoid fever scattered throughout public health literature. 
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